NEMATODE PARASITES OF MAMMALS OF TIIE ORDERS 
RODENTIA, LAGOMORPHA, AND HYRACOIDEA. 


By Maurice C. Harz, 


Assistant Zoologist, United States Burcau of Animal Iudustry. 


PREFACI-. 


While engaged in the preparation of this paper the. writer has had 
the great advantage of association with and criticism and assistance 
from a number of eminent and competent workers. I take especial 
pleasure in acknowledging the advice and the conservative and con- 
structive criticism of Dr. Ch. Wardell Stiles. Among others should 
be mentioned Dr. B. H. Ransom, the Chief of the Zoological Division 
of the United States Bureau of Animal Industry, to whose policies 
I am indebted for the opportunity to carry on this investigation in 
connection with other work and whose previous study of the 
nematodes of ruminants has served as a model. I am further in- 
debted to Dr. Albert Hassall, assistant zoologist of the United 

tates Bureau of Animal Industry, for frequently assisting me in 
the tracing of obscure references and for the many nematodes of 
rodents and rabbits which were available to me as a result of his 
years of collecting. I am indebted to Miss Carrie Myers, of the 
Zoological Division of the United States Bureau of Animal Industry, 
for the preparation of the bibliography and host list and for assist- 
ance in the verification of numerous titles. For the selection of the 
proper host names and the designation of synonyms among host 
names I am indebted to the courtesy of Mr. Gerrit S. Miller and Mr. 
Ned Hollister, of the United States National Museum; while practi- 
callv all of the illustrations, originals or copies, were drawn by Mr. 
W. S. D. Haines, artist of the United States Bureau of Animal In- 
dustry. 

Outside of Washington, I am especially indebted to Mr. E. R. 
Warren, curator of the museum at Colorado College, and to Mr. 
Herman Douthitt, of the University of Illinois, for numerous speci- 
mens of rodent nematodes. Many of the nematodes furnished me by 
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Messrs. Warren and Douthitt are still in my possession undescribed, 
as the restudy of old forms left too little time for the description of 
all the new ones. 


INTRODUCTION. 


There are several reasons which led to the writing of this paper. 
In the first place, it has always appealed to the writer as a consider- 
able service to scientists, even though to a less degree a contribution 
te science, to gather together under one cover the scattering notes 
and papers of other writers, often concealed under nonsignificant 
or even misleading titles. Few reprints or separates ever come to 
hand which are more acceptable than these. They are easily kept in 
mind and are an incentive to study material which would otherwise 
be laid aside owing to the difficulties involved in getting together the 
literature necessary for an adequate study of that material. Too 
little of this sort of work is done, possibly for the reason that sys- 
tematic work of this character is thankless work. The frequent 
criticism “mere compilation” carries a slur which is rather poor 
return for the months of studying over poor descriptions and the 
tracing of obscure references. 

In the second place, it has seemed desirable to cover in some sys- 
tematic way the genera, species, and groups of nematodes involved in 
this study in such a way that the work of other writers might be 
rendered available to the average worker. This work of systematiz- 
ing and correlating is neglected by some of our best workers. In fact, 
only a rather small minority apparently deem it necessary or desir- 
able to indicate in the publication of a new species or genus the re- 
lationships to other species or genera or the family to which it be- 
longs. More than that, many excellent writers publish new genera 
with merely the name of the type-species to fix the genus, and do 
this when no respectable diagnosis of the type-species 1s in existence 
and no specimens of the type-species are available to the majority of 
the world's scientific workers. 

A third reason for writing this paper was to add descriptions of 
new gencra and species to the forms previously published from ro- 
dents. This is frankly a subordinate reason. It seems much more im- 
portant that the preliminary work of compiling and systematizing be 
done for the benefit of workers in general than that new species be 
added by the writer. In fact, much new material has been left un- 
studied in order to benefit by the use of this paper after its appear- 
ance In print rather than delay publication in order to study that 
material. 

The reason for treating a group of parasites with reference to a 
host group rather than with reference to some grouping of the para- 
sites themselves is that it 1s often simpler to work from the standpoint 
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of the host than that of the parasite. It commonly happens that the 
host is a known animal and that it is easy to look up the parasites of 
the host group if they have been brought together in some paper 
such as this. On the other hand, the parasite is the unknown thing, 
and without hterature based on the host group it must be studied 
apart from its literature before any writings can be consulted. 

The reason for working on rodents and allied forms as a host group 
instead of on some other group is partly casual. The writer had the 
good fortune to have considerable material turned over to him by 
Mr. E. R. Warren, of Colorado Springs. Colorado, including some 
nematode material from rodents, and its possession was a deciding 
factor. The collection of the Bureau of Animal Industry is also 
rich in nematodes from rodents as a result of the work of Dr. Albert 
Hassall, an indefatigable collector, and of the policies of the present 
and former chiefs of the zoological division, Doctor Ransom and 
Doctor Stiles. Ineidentally the increasing recognition of the im- 
portanee of rodents, as reservoirs of disease and as destroyers of 
property of various sorts, lends additional value to a study of their 
parasites. 

The inclusion of the Hyracoidea is quite casual. It is a small, 
rather isolated group that might be 1gnored in general works on the 
larger groups unless included, as here, without any particular reason. 

Much of the material collected in this paper 1s in unsatisfaetory 
shape. The older diagnoses are frequently worthless, and most 
modern authors have found it easier to describe a new Strongylus or 
Ascaris than to examine the literature for genera, old or new, that 
would fit the case and give readers some inkling as to what place the 
new parasite oceupied. Recently the writer counted the species listed 
in the index catalogue of the Zoological Division of the United 
States Bureau of Animal Industry under the genus Ascaris. In 
round numbers there were a thousand species, many, of course, 
synonyms or errors. Under such conditions it is obvious that a new 
Ascaris will probably prove to be an ascarid in the most extended 
meaning of that general term, but it 1s unlikely that it will be eon- 
generic with Ascaris lumbricoides. The same general rule holds for 
such a genus as Strongylus. In dealing with descriptions of this 
sort the writer has often been able to determine that whatever it was 
that an author had before hun when he deseribed his new Ascaris or 
Strongylus it was certainly not Ascaris or Strongylus. Unfortu- 
nately, such descriptions are almost always inadequate to show any- 
thing more than this. They have been worked into this paper as 
well as possible. The writer has taken the position that it is not in- 
cumbent on him or other workers to send to Europe or around the 
world for specimens of species where he 1s unable to obtain the essen- 
tial or significant facts from the author's description. Sueh a pro- 
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cedure is proper, but it is a gratuitous task, not always feasible and 
not always to be encouraged. It is understood, of course, that 
generic concepts change, but this is all the more reason why modern 
workers should abandon the use of the old extended generic concept. 


GENERAL REMARKS. 


The nematodes known from rodents include representatives of all 
the large groups of parasitic nematodes and make up a considerable 
total of species. A number of species parasitic in such animals as 
the rat have a cosmopolitan distribution and have been recorded 
from practically everywhere that they have been looked for. Others 
are known only from obscure rodents in the heart of Africa or 
America. Many of them are of no known importance, while others, 
such as Trichinella spiralis, have long been known as medically im- 
portant parasites of man, and others, such as Gongylonema neo- 
plasticum, are of considerable medical and scientific interest. 

The large groups of parasitie nematodes represented by rodent 
species were formerly regarded as families, but the recent tendency 
has been to bring together the genera which are closely related to 
form new families, and I have treated the old family groups as of 
superfamily rank. 

I have not undertaken to give here any notes on the technique for 
the collection or study of nematodes. That topic has been well 
covered by other writers, one of the most recent studies being that of 
Ransom (19114). 


TAXONOMY AND MORPHOLOGY, 


Phylum NEMATHELMINTHES. 





Phylum diagnosis —\longated, cylindrical, unsegmented worms. 
This phylum is a little difficult to characterize. It is commonly held 
to include three classes—the Nematoda, the Acanthocephala, and the 
Chaetognatha—but this grouping is based on convenience rather than 
on demonstrable affinities. The Nematoda may be looked on as the 
typical representatives of the phylum, as they constitute by far the 
most important and largest group. 


Class NEMATODA. 


Class diagnosis.—Nemathelninthes (p. 4): Body limited by a 
chitinous cuticle which may be either plain, striate, or ornamented 
with markings which may be simple or elaborate. A simple com- 
plete digestive system 1s present in typical forms, consisting of a 
terminal mouth at the anterior end of the body, followed by an 
esophagus, and this in turn by an intestine which terminates in an 
anus in the posterior portion of the body. The nervous system con- 
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sists of a nerve ring surrounding the esophagus and of the nerve 
cords directly or indirectly connecting with this rmg. The sexes are 
usually separate, though there are a number of genera, especially in 
free-living forms, which are hermaphroditic, or what Cobb terms 
syngonic, a condition which perhaps grades into parthenogenesis in 
some forms. In syngonism the same gonad produces sperm cells 
and, later, eggs. The genital glands of both sexes are tubular struc- 
tures lying in the body cavity. The males are usually smaller than the 
females and are usually equipped with chitinous copulatory organs 
known as spicules. Frequently the males have a membranous struc- 
ture at the posterior extremity of the body known as a bursa. This 
structure reaches its highest development in the strongyliform nem- 
atodes. "The vulva may be located anywhere on the ventral snr- 
face from near the mouth to near the anus. The ovary and uterus 
form a continuous structure. The ovary has the double function of 
an ovary (s. str.) and a vitellarium. There is no vitellarium distinct 
from the ovary. Usually there are two ovaries and uteri, but there 
may be more than two or only one. The worms may be oviparous 
(in which case the egg may or may not contain a developed embryo 
when oviposited), ovoviviparous,or viviparous. The word “ ovovivip- 
arous” is commonly used in two senses, the correct use referring 
to an egg in which ihe embryo develops and from which it later 
escapes while still in the uterus. The condition in which an egg con- 
taining a developed embryo is oviposited is here referred to as ovip- 
arous, With a specification as to the presence or absence of a de- 
Topai embryo. The eggs are simple, not compound, and are usually 
ovoid or elliptical in outline. 


ANALYTICAL KEY TO SUPERFAMILIES OF NEMATODA.! 


1. No parasitie males, The parasitie females very small, not over 6 mm. long, 
and with not over 30 eggs in uterus; eggs ellipsoidal and with very thin 


dise o ewm 0 Uv Cre rc Angiostomoidea, p. 6. 
Parasitie males and females, the latter commonly with more than 50 eggs in 
d Op ee Rc ou 2. 


to 


Forms with the esophagus consisting of a ehitinous tube whieh is embedded 

along the greater part of its length in a single row of cells. Male with 

a single spieule or without spicules. Female with a single uterus and 

ovary. Eggs, in oviparous forms, lemon-shaped, with rather thick shells, 
with an opening at each end elosed by an opereular plug. 

Trichinelloidea, p. 9. 

Forms with esophagus composed of several cells arranged about a lumen. 

Male with 1 or 2 spicules. Female with 1 or more ovaries. Eggs with- 

out opereular plug, or rarely with an ineonspicuous operculum. —_----- 3. 

3. Males provided with a well-developed membranous bursa supported by a 

system of rays typically consisting of 6 paired rays and 1 median dorsal 


a CR i a a Ó————————e— 
1In this paper the term anterior means toward the head, and posterior means toward 
the tail. 
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unpaired ray; and with a buccal capsule present or absent in both sexes, 

or if the male is not provided with a well-developed bursa, the buccal 
eapsule is usually present in both sexes; eggs usually (except one group) 
Wit mHimshell---—---——--. E Strongyloidea, p. 106. 

A buccal capsule never present (except in some fish parasites of the super- 
family Filarioidea) and bursa never developed to the extent or in the 
iormvofethe fvpjeabburscobsongsvlose c em ee 4. 

4. Usually comparatively thick in relation to Jength. Mouth usually with three 
lips, but may be without lips. OviparousS------------——-— Ascaroidea, p. 39. 
Usually very long, slender forms. Mouth with 2 lips or surrounded with 
papillae. Oviparous, ovoviviparous, or viviparous....— Filarioidea, p. 178. 


ANGIOSTOMOIDEA Hall, 1916, new superfamily. 


Superfamily diagnosis ——Nematoda (p. 4): Two heterogenetic 
generations, one of free-living rhabditiform males and females and 
one of parasitic hermaphroditic, syngonic, or parthenogenetic filari- 
form females. — 

Type-family—Angiostomidae Braun, 1895. 


Family ANGIOSTOMIDAE Brann, 1895. 


Synonym —Rhabdiasidae Railliet, 1915. 

Family diagnosis—Angiostomoidea (p. 6): With the characteris- 
tics of the superfamily. 

T'ype-genus.—Ax ngiostoma Dujardin, 1845. 

Since this paper was written, Railhet (1915) has published a paper 
in which he places Strongyloides in the family Rhabdiasidae. This 
family is proposed by him easually and without comment, diagnosis, 
or indication that it is new, and the present writer is unable to state 
the grounds for this action. Previously Railliet (1893) had listed 
Strongyloides mm the family Angiostomidae as given here. 


Genus STRONGYLOIDES Grassi, 1879b. 


Synonyms.—Strongiloides Grassi, 18/9a; Pscudo-rhabditis Per- 
roncito, 1881. 

Generic diagnosis. ae (p. 6): Parasitic form with 
mouth opening directly into the relatively very long subeylindrical 
esophagus. Mouth surrounded by small papillae, apparently six in 
number, according to Ransom (1911a) and surrounded by four lips, 
according to Gedoelst (1911). Cuticle finely striated transversely, 
sometimes presenting also the appearance of longitudinal striation. 
Vulva posterior of the middle of the body. Uterus double.’ Two 
ovaries. Eggs ellipsoidal, with thin shells. Free-living form with 
mouth opening mto a vestibule or pharynx, followed by an esopha- 
gus of which the anterior portion is fusiform and the posterior por- 
tion is globular. The posterior bulb of the esophagus in the free- 
living form is furnished with a toothed masticatory apparatus. 
Free-living male with two short equal spicules. 
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Ty pe-species.—Strongyloides intestinalis (Bavay, 
1877) Grassi, 1879=Strongyloides stercoralis (Da- 
vay, 1876). 


STRONGYLOIDES PAPILLOSUS (Wedl, 1856) Ransom, rgrtu. 


Synonyms. — Trichosomum papillosum Wedl, 
1856; Rhubdonema longus Grassi and Segré, 1851; 
Strongyloides longus (Grassi and Segré, 1887) 
Rovelli, 15884. 

Specific diagnosis.—Strongyloides (p. 6): Para- 
sitie generation.—Length 3.5 to 6 mm., thickness 50 
to 60 p. Body (fig. 1) filiform, of nearly equal thick- 
ness throughout most of its length, gradually atten- 
uated anteriorly to a diameter of about 15 p at the 
head. Posterior end of body (fig. 2) diminished m 
size backward beginning some distance in front of 
the anus near the loop of the posterior ovary, then 
suddenly reduced just behind the anus, and termi- 
nating in a short slightly tapering tail with rounded 
tip. Esophagns increases gradnally in size poste- 
riorly, and is 650 to 800 u long. Diameter of body at 

base of esophagus 40 to 50 y. 
Anus 55 to 70 y. from tip of the 
tai. Diameter of body at anus 
about 20 y. Vulva (fig. 9) a trans- 
verse slit with rather salient ps 
situated 1.6 to 2 mm. from the 
posterior end of the body. Eggs 
ellipsoidal with very thin shells, 
40 by 90 y. to 60 by 25 p m diame- 
ter. Not more than a dozen or 15 
ui fully formed eggs present in the 
two uteri at any one time. Eggs 
when passed in the feces of the 
host usually contain vermiform 
embryos which hatch in a few 
hours under suitable conditions 
Tic. 1.—STRONGYLOIDES P 2 

PAPILLOSUS, PARASITIC of temperature. 

ADULT. *VuLvVA. X15. Free-living generation. — Male 

AFTER Raxsom, IIL undescribed. Female (fig. 4) 1 to 





F1G.2.—STRONGYLOIDES 
PAPILLOSUS, POSTE- 
RIOR END OF BODY OF 
PARASITIC ADULT. an., 
ANUS; int., INTESTINE; 
ov., OVARY. X 300. 
AFTER RANSOM, 1911. 


1.2 mm. long by 40 p in thickness. Esophagus one-tenth to one- 
seventh of the total length of the body. Vulva with salient lips, near 
the middle of the body. Tail slender, acutely pointed. Anus about 
one-tenth of the length of the body from the posterior end. [ees 


with thin shell, 65 by 30 y. in diameter. 
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Life history.—The life history presents several possibilities: 

First. The parthenogenetic female parasitic in the intestine pro- 
duees eggs which are deposited in the epi- 
thelial cells lining the crypts and covering 





— 


BODY OF PARASITIC 
ADULT IN REGION OF VULVA. 
€., EGG; int., INTESTINE; 0V., 


LOSUS. 


OVARY; ul., 
VULVA. X 300. AFTER RAN- 
SoM, 1911. 


UTERUS; vul., 


the villi in the small intestine. 
From these eggs embryos develop 
which transform to rhabditiform 
larvae, escape to the lumen of the 
intestine, and are passed out in 
the feces; outside of the body 
these become mature free-living 
males and females, mate, and pro- 
duce free-living rhabditiform 
embryos; these transform into 
free-living filariform larvae, and 
these may enter the body of the 
host by the mouth or through the 
skin and develop into the par- 
thenogenetic females. 

Second. The parasitic female 
produces eges, which give rise, as 
above, to rhabditiform larvae, 
which are passed out in the feces 
and there transform into filari- 
form larvae; these latter infect 
the host animal, thus omitting the 
free-hving adult stage. 

Third. It is also thought that 
the parasitic female may give rise 
to rhabditiform larvae, which 
transform to filariform larvae in 
the intestine of the host, and by 
subsequent development to adults 
cause autoinfection. 

IIosts.—Oryctolagus cuniculus 
(Lepus cuniculus), Epimys nor- 
vegicus (Mus decumanus), * and 
other rodents.” 

Location.—Small intestine. 

Localities. — Europe. United 
States, ? South America. 





Fic. 4.—STRON- 


GYLOIDES PA- 
PILLOSUS. FE- 
MALE OF FREE 
LIVING GENE- 
RATION. @7., 
ANUS; b., POS- 
TERIOR BULB 
OF ESOPHA- 
GUS; ¢., EGGIN 
UTERUS; €$., 
ESOPHAGUS; 
int., INTES- 
TINE; vul., 
VULVA. IX 10O; 
AFTER RAN- 
SOM, 1911. 


In Ransom’s (1911a) excellent monograph of the nematodes of 
ruminants he has covered this species so well that I have been able 
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to cover the topic to my satisfaction by practically transcribing his 
descriptions and figures. "These are adequate for all purposes of 
identification, which is the standard proposed for this paper. Ran- 
som has adequately discussed the literature relating to this worm, 
and I have adopted his views of the nomenclature as set forth in his 
paper. 

STRONGYLOIDES species Parona. 


I have seen a reference to Strongyloides species from a rodent, 
said to have been noted by Parona, but I have been unable to locate 
any paper by Parona covering this observation. 


TRICHINELLOIDEA Hall, 1916, new superfamily. 


Superfamily diagnosis.—Nematoda (p. +): Esophagus consists of 
a chitinous tube which is embedded along the greater part of its 
length in a chain of single cells. The anterior portion of the body, 
occupied by the esophagus, usually very slender; the posterior por- 
tion, occupied by the intestine and reproductive organs, more or less 
swollen, or at least thicker than the anterior portion. Anus terminal 
or subterminal. Male with only one spicule or with no spicule. One 
testis. Female with one ovary. Vulva situated at the junction of the 
anterior and posterior portion of the body. Oviparous or ovovi- 
viparous. In digestive tract or adnexa or 1n urinary bladder as 
adults. Life history usually simple. Larva of at least one intestinal 
form penetrates to and encysts 1n the musculature of the host of the 
adult worm. 

T ype-fanuty.—Trichinellidae Stiles and Crane, 1910. 


Family TRICHINELLIDAE Stiles and Crane, 1910. 


Family diagnosis.—Yrichinelloidea. (p. 9): Characters of the 
superfamily. 
Type-genus.—Trichinella Railliet, 1895. 


ANALYTICAL KEY TO SUBFAMILIES OF TRICHINELLIDAE, 


1. Male with 1 spicule or at least with a copulatory sheath __Trichurinae, p. 19. 


Male without spicule or copulatory Sheath- 2 
2. Egg spherical, without true egg shell; ovoviviparous; males not parasitie in 
females; adult worms in digestive tract... Trichinellinae, p. 10. 


Eggs variable in shape and with true, thick shell and opereular plugs; ovip- 
arous; mates parasitie in the uterus.of females; worms in kidney pelvis, 
ureters or in the urinary bladder_____._____._- Trichosomoidinae, p. 12. 
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Subfamily TRICHIN HLILINAE Ransom, orm 


Subfamily diagnosis —Trichmellidae (p. 9): Male without spic- 
ule. Female ovoviviparous; the spherical egg is surrounded with a 
delicate membrane and is without a true eggshell. Worms in the 
intestine of the host animal. 

Ty pe-genus.—Trichinella Railliet, 1895. 


Genus TRICHINELLA Railliet, 1895. 


Generic diagnosis —Trichinellinae (p. 10): With the 
characters of the subfamily. 

T ype-species.—1T réchinella spiralis (Owen, 1835) 
Railhet, 1395 


TRICHINELLA SPIRALIS (Owen, 1835) Railliet, 1895. 

Synonyms.—Trichina spiralis Owen, 1835; Trichina 
circumflexa Polonio, 1860. 

Specific diagnosis. — Trichinella (p. 10): Minute 
worms of nearly uniform diameter throughout, becom- 
ing somewhat thicker posteriorly. The small head has 
a round unarmed mouth which opens into a distinct 
tubular portion of the esophagus which in turn is fol- 
lowed by the chain of single cells characteristic of the 
superfamily. This is stated to be half of the length of 
the body, but is figured as quite a little more or less by 
various authors. It consists of a thin chitinous tnbe of 
triangular cross section, which is embedded m a string 
of vesicular cells, the individual cells thus surrounding 
the tube on all sides. These cells and the esophageal 
tube inclosed by them are surrounded by a common 
membrane. The cells may perhaps 
have the function of digestive glands. 
At the posterior end of the esophagus 
are two inconstant lateral appendages 
which have been taken for ceca, but 
which according to Leuckart are solid 
cell structures. Following the esopha- 
gus is the thin-walled intestine, flask- 

"m shaped at its origin. On the inner side Pew c 
wetta spr. flat cells are visible in places. The in- — monrxmrwnv or 
ratis. MALE. testine terminates in the rectum, a MUS- Tienes 
Xr Rial cular tube lined with chitin. Jn ENLARGED. AFTER 
ART, 1866. sexually mature males the rectum is "CEA 1568. 

longer and its musculature thicker. The anus is terminal and in the 

form of a cleft. 
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Male (fig. 5) 1.4 to 1.6 mm. long by 40 » thick. The single testis 
originates in the posterior portion of the body and extends ante- 
riorly to about the posterior end of the esophagus; here it turns back 
and becomes the vesicula seminalis, which terminates at the anal aper- 
£ure to form a cloaea. "This terminal portion of the 


vesicula and the cloaca can be protruded in copulation f 
(fig. 6). Two conical projections (fig. 7). 10 p long. | 
are situated one on each side of the cloaca. These À 


are bent toward the ventral side and serve to hold the H 
female in copula. Between these lie four papillae, the i 
anterior pair hemispherical, the posterior pair conical. $ 

Female (fig. 8) 3 to 4mm. long by 60 p thick. The — & 
single ovary begins in the posterior end of the body, | 
extends anteriorly for a short distance, and trans- 
forms into the uterus, which is clothed with a small- Y 


celled epithelium. The ovary and uterus appear to N 


- 


Ni 
" 


be separated by a constriction. The uterus trans- | 
forms into the vagina near the posterior end of the b 
esophagus, and as such extends forward to the vulva, Me 
which is on the ventral side near the middle of the V 
esophagus and about one-fifth of the body length 
from the anterior end. The eges are subspherical E 
and are 40 by 30 pin diameter. There is a very deli- 
cate vitelline membrane, but no true egeshell. The G 
embryos are developed in the uterus and escape from p 
the surrounding membrane while there. The em- LC 
bryos are 100 to 160 p long by 9 p NY 
thick, the anterior end being the j 
thicker and the worm decreasing in 

diameter toward the posterior end. 
Life history—The adult male and 
female trichinae copulate in the in- 
MEE es: testine of the host animal. The 
NELLA srmaus,. Male then dies, while the female 
d secs bores into the mucosa, in the glands 
suowia crase- Of — Lieberkühn, and attains the 
P own . ga spaces. Here the embryos Seg pee 
P ne are osten. beginning about A posite. Ew 
| week after the infection. The fe- ^ Larcrp. Arter 
ART, 1566. j ; LEUCKART, 1866. 

male lives five to six weeks longer 

and bears during this time 1.500 to 1,800 (Braun says 10,000) 
embryos. In part actively and in part passively, the embryos make 
their way by the lymphatic and blood channels throughout the en- 
tire body and finally come to rest 1n the voluntary muscles, where 
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they force their way from the intermusculature connective tissue into 
the sarcolemma. Here they show active movement and develop to 
the infective larval state. They attain a length of 800 » to 1 mm. 
aud a thickness of 30 » and are found enrolled in a coil two to three 
weeks after the infection. The anterior portion of the larvae is now 
the thinner and more pointed, the posterior is thicker and rounded. 
The sex organs are rudimentary, but the two sexes ean be differen- 
tiated. The larvae lie with the ventral surface toward the periphery 
of the cyst; in the female the primordium of the genitalia may be 
seen on the ventral side of the posterior portion of the esophagus; 
while in the male the genital primordium is on the dorsal surface. 
Farre's granules may also be seen in the female genitalia. "These 
larvae are at first free inside the sarcolemma, later encapsuled and 
rolled in spirals, rings, or figures of eight. When the larval trichinae 
from the muscles are ingested by a suitable animal, the capsule is 
digested in the stomach and the larvae are set free. This may take 
place in 24 hours. These larvae enter the intestine and in one to five 
days become sexually mature. In three to four days after infec- 
tion, the worms are found in copula. There are about 12 females to 
each male. 

IIosts.—Fpimys norvegicus (Mus decumanus), Mus musculus, Mus 
albus, Oryctolagus cuniculus (Lepus cuniculus), Lepus europacus 
(Lepus timidus), Cavia porcellus (Cavia cobaya), Cricetus cricetus 
(Cricetus frumentarius), and numerous hosts in groups of mammals 
not eovered in this paper. 

Location.—Small intestine. Larvae in musculature. 

- Locality —Cosmopolitan. 


'l'IRICHOSOMOIDINA Hi Hall, 1916, rew subfamily. 


Subfamily diagnosis. — Trichinellidae (p. 9): Males without 
spieule or sheath and parasitic in the vagina or uterus of females; 
eggs with opercular plug at each end and containing embryos when 
oviposited. In urinary bladder, ureters, and pelvis of kidney. 

Type-genus.—T richosomoides Railliet, 1895. 


Genus TRICHOSOMOIDES Railliet, 1895. 


Synonyms.—Trichosoma Rudolphi, 1819, of Bellingham, 1845, 
T'richocephalus Schrank, 1788, of Eberth, 1863; 7richodes von Lin- 
stow, 1874. 

Generic diagnosis.—Trichosomoidinae (p. 12): With the char- 
acters of the subfamily. 

T ype-species.—T richosomoides crassicauda (Bellingham, 1845) 
Railhet, 1895. 
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TRICHOSOMOIDES CRASSICAUDA (Bellingham, 1845) Railliet, 1895. 


Synonyms.—T richosoma crassicauda Bellingham, 1845; Trichoso- 
mum crassicauda (Bellingham, 1845) Eberth, 1863; Z'richocephalus 
crassicauda (Bellingham, 1815) Eberth, 1863; Z'richodes crassicauda 
(Bellingham, 1845) von Linstow, 1814; Z'richosoma muris decumant 
Bayer of Stossich, 1890. 

Specific diagnosis.—T richoso- 
moides (p.12) : Male and female 
very dissimilar in size, the male 
commonly found parasitic in 
the vagina or uterus of the fe- 
male. Anus terminal in both 
sexes. 

Male 1.46 to 9.5 mm. long and 
93 to 33 n thick (figs. 9 and 10). 
Anterior terminal portion of 
esophagus devoid of cell body; 
according to von Linstow 
(1874), the portion of esopha- 
gus surrounded by the cell chain 
is equal in length to about half 
the total body length. The in- 
testine has numerous fine re- 
fractive nuclei in its wall, these 
being especially prominent in 
somewhat macerated specimens. 
There is no spicule, bursa, or 








trace of copulatory organs of oS Lf 
any sort, a lack correlated with 2 | 
the fact that the male lives in Tomm 


the vagīna and uterus of the 
female. The single tubular WẸ 
testis originates in the anterior tess 
portion of the body and trans- 
forms into the vesicula semi- 
nalis which is filled with spermatozoa showing a small dark spherical 
nucleus. 

Female 10.5 to 13 mm. long and attaining a maximum thick- 
ness in the posterior portion of the body of around 200 y. (figs. 10 
and 11). Anterior 200 to 260 v. of esophagus devoid of a surround- 
ing cell body, and followed by a short transitional portion where 
there is a gradually enlarging protoplasmic structure surrounding 
the chitinous central tube and continued by the cell body posteriorly. 


FIG. 9.—'TRICHOSOMOIDES CRASSICAUDA. MALE. 
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The prevulvar portion of the body, or the esophageal portion, is 
equal in length to a little more than one-sixth of the entire body 
length. The head is rounded and is 20 to 22 y. in diameter. From 
the head the body enlarges gradually to the posterior end, which is 
rounded or bluntly conical. In mature females the cuticle is usually 
smooth for a short distance posterior of the head and is then trans- 
versely striated, the striations showing in profile as serrations 1n 
some cases, but usually 
presenting the appear- 
ance of hemispherical 
beading (figs. 10 and 
3). The vulva (figs. 
19 and 13) is ventral, 
just posterior of the 
posterior termination 
of the esophagus, and 
forms a transverse slit 
at the summit of a more 
or less prominent cone. 
The portion of the body 
following the vulva 1s 
marked for a distance of 
9 to 4mm. by a series of 
irregularly arranged, 
hemispherical to fungi- 
form cuticular eleva- 
tions (figs. 14 and 15) 
in three or four rows 
along the ventral sur- 
face. ‘These elevations 
are usually conspicu- 
ous; in the freshly col- 
lected worms they are 
clear and refractive hy- 








Tepes 
ENE 22 


Im————— 


Fic. 10.— TRICHOSOMOIDES CRASSICAUDA. YOUNG FEMALE WITH aline structures, but in 

MALE IN VAGINA. ENLARGED. AFTER VON LINSTOW, 1874. aleoholic material thev 
are often dark and in one glycerin mount they are a reddish brown; 
they are round to oval in shape and +4 to 13 p in diameter. Another row 
of smaller inconspicuous elevations, about 2 p. in diameter, may be seen 
in the vicinity of the vulva, extending for a short distance anteriorly 
and posteriorly (fig. 15). The uterus extends to the posterior end 
of the worm and then turns forward, the uterus and ovary forming 
a series of loops with the long axis parallel, in a general way, to that 
of the worm (fig. 16). The eggs (fig. 17) are strikingly variable, 
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especially along the short diameter, ranging from subspherical to 
cylindrical, and are 62 to 72 & long and 25 to 56 » wide; the opercular 
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FIG. 11.—TRICHOSOMOIDES CRASSICAUDA. MATURE FEMALE WITH MALE IN UTERUS. 


plugs are not prominent; the eggs become dark brown in the vagina 
and here also may be seen what is apparently extra shell material 
being passed out. Eggs contain embryos when oviposited. 
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wor n. 


Life history—The eggs containing embryos are passed in the 
urine of infected animals and are apparently ingested by other rats 


in eontaminated food or water. 


shell digests off and the embryos escape. I have 
seen embryos eseape from the shell in the vagina 
of the female after the worm had been in normal 
salt solution a short time, and I judge from this 
fact and from the fact that such embryos seemed 
to live only a short time that infection must take 


FIG. 12.— TRICHOSOMOIDES CRASSICAUDA. 
VULVA REGION OF FEMALE. 


LARGED. 





plaee in a rather short 
period as a rule, or 
else the embryo per- 
ishes. The embryo 
has a body of almost 
uniform thickness, 
terminating in blunt- 
ly rounded ends, so 
far as my observation 
goes (fig. 18), but pro- 
vided with a single 
lancetlike process an- 
teriorly, according to 
von Linstow (fig. 19). 
Von  Linstow  sug- 
gests that the em- 
bryos may bore into 
the wall of the diges- 
tive tract and make 
their way to the pel- 
vis of the kidney, pos- 
sibly by way of the 
blood stream and the 
renal artery particu- 
larly. Sexually un- 
developed individu- 
als, the males but 
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little smaller than the vic. 13.—Tricnosomowes 


females, are found in 


CRASSICAUDA. VULVA 
REGION OF FEMALE. 


the pelvis of the kid-- Entarcep. Arter 


ney and copulation 


EBERTH, 1863. 


takes place in the ureters, the females becoming larger and the males 


entering the vagina. 


The first male turns about after entrance and, 


according to von Linstow, is always found with its head toward the 
vulva. The fertilized females pass to the urinary bladder and grow 
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considerably, the esophagus taking little part in this growth, and the 
male coming to lie in the mass of eggs in the uterus. I have com- 
monly found only one male in a female; von Linstow states that 
there may be three or four and occasionally as many as six. 


TADY 





——— 'Vio mm. 


14. 15, 


FIGs. 14, 15.—'TRICHOSOMUIDES CRASSICAUDA. 14, FEMALE SHOWING EXTENT OF CUTICULAR MARKINGS, 
ENLARGED. 15, VULVA REGION OF FEMALE, SHOWING CUTICULAR MARKINGS. 


TTosts—Epimys rattus (Mus rattus), Epimys norvegicus (Mus 
norvegicus, Mus decumanus). 

Location.—P'elvis of kidneys, ureters, and urinary bladder. 

Localities —Ireland, Germany (Offenbach), Austria (Trieste, Rat- 
zeburg), France (Paris), Australia (Brisbane), United States 


10600°—Proe.N.M.vol.50—1G——2 
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(Washington, District of Columbia; Lincoln, Nebraska; San Fran- 


cisco, California). 


V1omyn. 
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TIG. 16. —TRICHOSOMOIDES CRAS- 
SICAUDA. POSTERIOR EXTEEM- 
ITY OF FEMALE. 


The Z'richosoma muris decumani Bayer re- 
ferred to by Stossich (1890) is probably a 
reference to this worm in a paper by Rayer 
(1843). 

Von Linstow (1874) has made a study of 
this worm, and made it the type of his new 
genus Z'richodes. Unfortunately this generic 
name was already preoccupied by Trichodes 
Herbst, 1792, coleopteron, hence the change 
by Railliet, 1895, to Zrichosomoides. Von 
Linstow has noted in the esophageal cell 
chain that in many places there were alter- 
nately darker cells with large nuclei and 
lighter cells filled with quite small puncti- 
form nuclei which showed a lively molecular 
movement. The cell content of the latter 
must therefore have been fluid. I find the 
esophageal cell body actively contractile and 
the cells full of large, clear granules. 

berth (1863) and von Linstow (1874) 
have both described dorsal, ventral, and 
lateral bacillary bands. They also agree in 
a general way that the prevulvar portion of 
the body is covered with small hyaline hemi- 
spherical elevations at regular intervals. My 
observation is to the effect that there is a 
dorsal and ventral band of cuticular ele- 


‘ations, of which the one regarded here as ventral is the more 
conspicuous, but these bands are apparently rather different m 





FIG. 17.—TRICHOSOMOIDES CRASSICAUDA. EGGS CONTAINING EMBRYOS, SHOWING VARIATIONS IN SHAPE. 


ENLARGED. AFTER VON LINSTOW, 1574. 


structure from the usual bacillary band, although their presence in 
this family would indicate that they were to be homologized with 
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the customary bacillary band. The hemispherical elevations noted 
in the prevulvar portion of the body are apparently to be seen only 
in profile and are due to deep cuticular annulations. 





Yoo ITI [TI Fig. 19.—TRICHOSOMOIDES 
id CRASSICAUDA. EMBRYO. 
FIG. 18.—TRICHOSOMOIDES CRASSICAUDA. EMBRYO. AFTER VON LINSTOW, 1882. 


Subfamily TRICHURINAEH Ransom, 191124. 


Synonym.—Capillariinae Railliet, 1915, in part. 
Subfamily | diagnosis. 





Trichinellidae (p. 9): Male with one 


spicule, or, exceptionally, with only a copulatory sheath. Eggs 
lemon-shaped, the apertures at each end closed with opercular plugs. 
Development, so far as known, direct and without intermediate host. 
Egg development often slow. Eggs with thick shell; do not hatch 
until swallowed by a suitable host. 


Type-genus.—Trichuris Roederer, 1761. 


ANALYTICAL KEY TO GENERA OF TRICHURINAE. ` 


Anterior esophageal region of body very slender and longer than the pos- 
terior portion, which is much thicker and contains the reproductive 


SA ee Trichatris, p. 20. 
Anterior esophageal portion of body shorter than, rarely equal to, the pos- 
terior portion which is only slightly thicker---.... calc 2. 


. Worms with spicule; in digestive tract or urinary bladder, ducts, 


GÜG. 220 89 9 9 E a ERE Capillaria, p. 33. 
MM ormsawvi hout spicule; in liver... 1 ~..__._.. Hepaticola, p. 30. 
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Genus TRICHURIS Roederer, 1761. 


Synonyms.—4T'richocephalos Goeze, 1782; Z'richocephalus Schrank, 
1788; Mastigodes Zeder, 1800; Tricocephalos Lamarck, 1801; Tri- 
churis Roederer and Wagler, 1761, of Stiles and Hassall, 1905. 

Generic diagnosis.—Trichurinae (p. 19) : Anterior esophageal por- 
tion of body very slender and longer than the posterior portion, 
which is much thicker and contains the reproductive organs. Poste- 
rior extremity of body blunt and rounded. Anus terminal or sub- 
terminal. On the ventral surface of the anterior esophageal portion 
of the body is a longitudinal bacillary band, terminating near the 
union of the anterior and posterior portions of the body, and formed 
of punctiform projections which are the ends of small rodlike struc- 
tures originating in subeuticular cells and penetrating the cuticle. 
The cuticle has transverse striations forming annuli, which have the 
posterior edges projecting slightly in such a way as to give the body a 
finely serrate appearance in profile. This striation is absent from the 
ventral surface covered by the bacillary band. 

Male.—Posterior portion of body rolled dorsally in a spiral. Spic- 
ule surrounded by a prepucelike sheath, which evaginates when the 
spicule is protruded. The sheath is a soft structure of variable shape 
and size. External surface of the evaginated sheath smooth or cov- 
ered with spines. 

Female.—Posterior portion of body may be shghtly curved, but 
not rolled into a spiral. Vulva near the union of the anterior slender 
portion and the posterior thick portion of the body. Eggshell thick, 
usually brown, and with the opening at each end of the shell closed 
with an opercular plug, giving the egg the characteristic lemon shape. 

T ype-species.—T richuris trichiura (Linnaeus, 1767) Stiles, 1901. 


ANALYTICAL KEY TO SPECIES OF TRICIIURIS. 


I No description whatever <- rE Trichocephalus castoris, p. 21. 
Described speciés- -2-2-2 ee aa ee E 

2. Anterior and posterior portions of body of almost equal length. 
$ Trichuris gracilis, p. 23. 
Anterior portion of body longer than posterior ------------------------—-— 3. 
3. Ratio of length of anterior portion of body to length of posterior portion 2:1 
or 3:1, minimum length around 50 mm... .----———— Trichuris ovis, p. 28. 
Ratios smaller than the above, or minimum length less... 22 ccc 4. 
4. Female contorted, nat straight or curved----------- Trichuris contorta, p. 21. 
Female straight or curved, noti contorted na D. 
5. Mgximem«ueheth of spicule 7 mimes =a ee Trichuris leporis, p. 2-4. 
Maximum length offspicule not over 2 miui- _______2»=___ SE 6. 
o worms: 44.6 to 62 mn), [One eee eee oe Trichuris infundibulus, p. 23. 
Worms not over 35.11m. long... — ee AE 7. 
7. Spicule less than 1 mm. long; ratio of anterior to posterior body lengths 5:3 
in niüleand'(:2A fene. 2 eee ee Trichuris muris, p. 26. 


Spieule more than 1mm.long... . Sse. E 8. 
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8. Posterior body lengths only slightly smaller than anterior; spicule 1.7 mm. 
[iir c SUPE. RES A eta cry S CR I EZ Trichuris fossor, p. 21. 

Posterior body lengths about half of anterior; spieule 2 mm. long. 
Trichuris opaca, p. 27. 


The data on described species of 7'richuris are so scarce that the 
above key, based on the limited and little diagnostic features de- 
scribed, may prove of little value in actual practice. 


TRICHOCEPHALUS CASTORIS Rudolphi, 1819. 


Specific diagnosis.—Trichuris (p. 20): Characters of the genus. 
No description. 

Ilost.—Castor fiber. 

Location.—Large intestine. 

Locality.—Not given. 

Rudolphi (1819) lists this under Species dubiae and states that 
there is a female specimen in the Vienna Museum. He does not de- 
scribe it, and von Linstow (19094) states that the species is not de- 
scribed. The name is therefore a nomen nudum and I have not made 
the combination with the specific name and the valid generic name 
Trichuris in order to avoid adding useless synonyms to the literature. 


TRICHURIS CONTORTA (Rudolphi, 1819) Hall, 1916. 


Synonyms.—T richocephalus contortus Rudolphi, 1819. 

Specific diagnosis.—Trichuris (p. 20): Characters of the genus. 
strongly contorted, the considerable folding giving a transient ver- 
rucous appearance. Ratio of length of anterior esophageal portion 
of body to length of posterior portion 12:10. 

Male 40 mm. long. The flesh-colored body convolute, but not 
spiral. Posterior portion of body terminates very bluntly. The 
cloaca is ventral and subterminal. The spicule sheath is short, broad, 
and truncate. The spicule is narrow and curved. 

Female 50 mm. long. Body contorted, not, as is usually the case, 
straight or curved. Tail rather pointed. Oviduct black. Eggs 
elliptical with the usual opercular plugs. 

Hosts.—Georychus capensis (Georhynchus capensis, Mus capensis, 
* Georhychos illigeri?). 

Location.—Cecum. 

Locality.—Cape of Good Hope, Africa. 


TRICHURIS FOSSOR Hall, 1916, new species. 


Synonym.—T richuris species Hall, 1912. 
Specific diagnosis.—T richuris (p. 20): Head conical, about 40 u 
in diameter where the sides of the cone tend to flatten into the neck 
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portion. Mouth simple. Diameter of bacillary Band in anterior 
esophageal region about one-third that of esophageal portion. The 
esophageal cell chain consists of elongate cells with ‘prominent 
nuclei. A few of the more anterior cells are of simple outline, but 
the others have numerous constrictions along their length, giving the 
appearance of numerous small discoidal cells with occasional nuclei. 
These nuclei are actnally near the middle of the cells. The piriform 
glands at the posterior end of the esophagus are small. 

Male 17.5 £o 20 mm. long, with a maximum thickness of 516 y. 
Anterior esophageal portion of body 10.8 to 10.9 mm. long; posterior 
portion of body 
6.6 to 9.2 mm. 
long. The an- 
terior portion of 
the esophageal 
tube from the 
mouth to the be- 
ginning of the 
esophageal cell 
chain is 400 to 670 
v long. The body 
ends posteriorly 
in a bifurcation 
formed by two 
rounded lobes 
(fig. 20), with the 
cloacal aperture 
on the posterior 


ventral surface 


FIG. 20.—TRICHURIS Fossor, POSTERIOR EXTREMITY OF MALE. EN- between them. 
LARGED. int., INTESTINE; Sp., SPICULE; VAS., VESICULA SEMINALIS. 





Spicule 1.7 mm. 
long with a diameter of 96 y at the distal end, gradually thick- 
ening to a diameter of 52 » at the proximal end. The campanulate 
sheath evaginates to a distance of at least 300 » and is studded with 
small conical projections. 

Female 24 mm. long, with a maximum diameter of 380 4. (Probably 
becomes larger, judging from male diameter.) Anterior esophageal 
portion of body 19.4 mm. long: posterior portion of body 11.6 mm. 
long. The anterior portion of the esophageal tube from the mouth to 
the beginning of the esophageal cell chain is 560 y. The anus is 
subterminal on the ventral surface. The vulva is situated just back 
of the posterior end of the esophagus. Eggs not observed. Two 
specimens, apparently immature females of this species, were col- 
lected from the same host. On first sight they appear to be species 
of Capillaria, but the ratios of the anterior and posterior body parts 
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argue against this. One specimen is 10.5 mm. long, of which the 
anterior esophageal portion is 6.88 mm., while the other specimen 
is 8.6 mm. long, of which the anterior esophageal portion 1s 6 mm. 


Host—Thomomys fossor. 


Location.—Cecum. 
Locality.—Crested Buttes, Colorado, and Livermore, Colorado. 


Type material.—Cat. No. 16179, U.S.N.M. (Bureau of Animal 
Industry helminthological collection). 

These specimens were collected by the writer from alcoholic 
material collected by Mr. E. R. Warren, of Colorado Springs, and 
were reported by the writer in 1919 in a list of parasites from 


Colorado. 
TRICHURIS GRACILIS (Rudolphi, 1819) Hall, 1916. 


Synonym.—T richocephalus gracilis Rudolphi, 1819. 

Specific diagnosis.—Trichuris (p. 20): Whitish, capillary portion 
darkening anteriorly. Head acute. Anterior esophageal portion of 
body scarcely longer than posterior portion. 


Male unknown. 
Female 47 to 54 mm. long. Posterior portion of body relatively 


slender, slightly curved, blunt posteriorly. 
Host.—Dasyprocta aguti (Cavia agouti). 
Location,—Cecum. 
Locality. —Brazil. 


TRICHURIS INFUNDIBULUS (von Linstow, 1906) Hall, 1916. 


Synonym.—T richocephalus infundibulus von Linstow, 1909. 

Specific diagnosis. —Trichuris (p. 20): Diameter of bacillary band 
equals two-thirds of the 
diameter of body. 

Male 44.6 mm. long with ex 
a maximum thickness of 
790 y. Ratio of length of 
anterior esophageal portion 
of body to length of pos- =a 
terior portion 1s 7:6. Spl- AE 
cule 1.94 mm. long and 26 gll LES Y 
y. thick, gradually thinning clle OS 
toa point posteriorly. The WSS nanna 
sheath has transverse folds cB 
at its base and widens in a P2 Trenes nurse. Postmmorexreeniny 


funnel opening posteriorly 
(fig. 21). (These folds may be transient rather than constant.) It is 


studded with little shining cones of equal size, set close together and 
directed posteriorly. The posterior body is in two parts. (This last 
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statement would lead one to suppose that the body terminated in two 
lobes as in Zr. fossor, but von Linstow’s figure does not bear out 
this idea.) 

Female 52.1 mm. long with a maximum thickness of 
1.03 mm. Ratio of length of anterior esophageal por- 
tion of body to length of posterior portion is 10:6. 
Eggs 62 y long and 25 y. wide. 

Tlost.—ITystrix cristata. 

Location.—Intestine. 

Locality —Not given. 

This species was described by von Linstow from the 
Zoological Museum at Koenigsberg. Diesing lists 
Trichuris ovis from this same host, Mystriæ cristata, 
and von Linstow notes that such a record does not seem 
plausible. 
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TRICHURIS LEPORIS (Froelich, 1789) Hall, 1916. 


TTAN 


Synonyms.—T richocephalus leporis Froelich, 1789; 
Mastigodes leporis (Froelich, 1789) Zeder, 1803; 
Trichocephalus unguieulatus Rudolphi, 1809. 

Specific diagnosis—Trichuris (p. 20): Bacillary 
band (fig. 22) about four-fifths of body diameter and 
extending to below the vagina. Head 17 to 20 p diame- 
ter. Transverse striations of cuticle at intervals of 
about 4 to 5 xy. On each side of bacillary band an area 
of delicate cuticular plaques (fig. 93). 

Male 29 to 32 mm. long, with a maximum diameter of 
about 430 u. Body white. Ratio of length of anterior 
esophageal portion of body to 
length of posterior portion of 
body is 3:9. Length of esopha- 
geal tube from mouth to anterior 
end of esophageal cell chain about 
895 u. Esophageal cell chain be- 
gins as two or three simple long 
cells, with not very prominent dnd 
nuclei, and continues posteriorly rie. 5. mg 
Tre. 22.—Tricnuris rrroms, aS long cells with numerous con-  -cHums Lero- 
CROSS-SECTION OF THE ESOP- ct rictions along their length, giv. — rz iE. ds 


AGEAL PORTION OF THE BODY, . EXTREMITY OF 
SHOWING THE PROMINENT INQ the appearance of numerous BODY,SHOWING 
VENTRALBACILLARY BAND AND : ia x CUTICULAR 
ME ion OF Tire Faora SR discoidal cells with OC- murs. Ex- 
GEAL TUBE TO THE CELL RODY. casional nuclei. Spicule of vari- TARGED. Ar- 
ENLARGED, AFTER EBERTH TER — SCHNEI- 
i33: ' able length, 1.87 to 7 mm. long, per, 1566. 
and with a diameter of about 80 
y near the proximal end, thinning to about 8 p near the distal end. 


The sheath (fig. 94) is very narrow and diaphanous, attaining a 
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leneth of 1.55 mm. and a breadth of about 52 y. near the distal end; 
2 os ; 
proximally it has a diameter for the most part but slightly in excess 





Ta 


p 
VERBNM >i 


URA? 


TUO a 
s Dn 


NE XP OE onm 
MUT. MO 
^ 
"x 





Fic. 91.—TRICHURIS LEPORIS. 


POSTERIOR EXTREMITY OF MALF, 5 
SHOWING SHEATH AND SPICULE. F1G.25.—TRICHURIS LEPORIS. VULVA (v) 
ENLARGED. AFTERSCHNEIDER, REGION OF FEMALE, SIIOWING POCKET- 
1866. ING IN VAGINA. ENLARGED. 


of the surrounded spicule. Toward the distal extremity the, sheath 
is covered with delicate colorless punctations. 


Female 32 to 24.5 mm. long, with a maximum diameter 
of about 1.12 mm. Anterior esophageal (prevulvar) por- 
tion of body white; posterior (postvulvar) portion 
Ratio of length of anterior portion to pos- 
The vagina appears to comprise a 
Eggs 56 p long, 


brownish. 
terior portion 2:1. 
series of pouches or pockets (fig. 25). 
including the opercular plugs; 52 y long, excluding the 
The external surface of the shell is 

Fig. 26.—T RI- 
CHURIS LEPO- 
RIS. EGG. EN- 
LARGED. AF- 
TER STOSSICH, 
1896. 





opercular plugs. 


delicately punctate (fig. 26). 
Hosts.—Oryctolagus cuniculus (Lepus cuniculus domes- 


ticus, L. c. ferus), Lepus europaeus (Lepus timidus), 
Lepus timidus (Lepus variabilis), Sylvilagus floridanus, 
Sylvilagus floridanus mallurus, Citellus citellus (Arctomys citillus, 


Spermophilus citillus). 
Location.—Large intestine. 
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Localities —Germany, France, Switzerland, Austria, Italy, United 
States. 

The amount of variation in the reported spieule lengths suggests 
ihe possibility of error in measurement or eonfusion of species. 


TRICHURIS MURIS (Schrank, 1788) Hall, 1916. 


Synonyms.—Trichocephalus muris Schrank, 1788; JMastigodes 
muris (Schrank, 1788) Zeder, 1803; Trichocephalus nodosus Rudol- 
phi, 1809. 

Specific diagnosis —Trichuris (p. 20): Diameter of the bacillary 
band equals three-fourths of the diameter of the body. Bacillary 
band ends in front of the vulva. Band is bordered with large mar- 
ginal rods which are larger than the others and are capable of swell- 
ing by endosmosis. Simple weak lateral lines. Granular dorsal 
line disappearing near 
vulva. Maximum head 
diameter 18 p.  Trans- 
verse striations of body 
at 42 to 5 y intervals: 


FiG. 27.— TRICHURIS MURIS. ANTERIOR EXTREMITY OF BODY, There are three nodules 


SHOWING CUTICULAR VESICLES. ENLARGED. AFTER GOEZE, : 
1782. on the head, aecording to 


Goeze (1782) and Ru- 
dolphi (1809). There are also seven or eight delicate cuticular 
vesicles (fig. 27) along the (?ventral) side of the worms, according 
to Goeze (1782) and Eberth (1863). The esophageal tube extends a 
third of the length of the anterior esophageal 
portion of the body before being surrounded 
by the esophageal cell chain. 

Male 14 to 20 mm. long with a maximum 
thickness of 300 y. Anterior esophageal por- 
tion of body 12.5 mm. long; posterior portion 
of body 7.5 mm. long. Ratio of lengths of two 
portions 5:3. Spicule 760 y long and 15 y 
wide, bent in a semicircle (fig. 28). The sheath 
is 170 u long and presents various shapes, F1. 28.—TRICHURIS MURIS. 
vesicular, tubular, funnel-shaped or terminat- dmi PCT 
ing m a large turbanlike swelling 100 uin BENT: hee eee 
diameter. Except at its aperture, this sheath 
is covered with pointed conical projections. A blunt papilliform pro- 
jection on each side of the cloacal aperture. 

Female 93 to 31 mm., with ə maximum thickness of 400 u. Ante- 
rior esophageal portion of body 14 to 20 mim. long; posterior portion 
of body 8 to 11 mm. long. Ratio of lengths of two portions 7:4. 
Tail obtuse, terminating in a rounded point. The vulva round, lo- 
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cated at the union of the esophagus and the intestine. Eggs lemon- 
shaped, 57 to 62 u long. 

Llosts—Mus musculus, Epimys rattus (Mus rattus), Arvicola am- 
phibius (Mus amphibius), Apodemus sylvaticus (Mus sylvaticus), 
Epimys ugandae (Mus ugandae), Microtus arvalis (Arvicola arvalis, 
Mus arvalis), Thrichomys apereoides (Echinomys antricola), Holo- 
chilus physodes (Ilesperomys physodes), Holochilus brasiliensis 
_(Lolochilomys brasiliensis), Arvicanthis abyssinicus, Isothris bis- 
triata (Loncheres bistriata), Georychus capensis (Georhyncehus ca- 
pensis). 

Location.—Cecum. 

Localities —France (Paris), Germany, Africa (Toro, Fort Portal). 


TRICHURIS OPACA Barker and Noyes, 1915. 





Specific diagnosis.—Trichuris (p. 20): Body cylindrical, stiff, 
opaque; anus a little subterminal. 

Male 29 to 28 mm. long; esopha- 
geal region 13 to 19 mm. long and 
60 to 80 p. thick; body region 7 to 9 
mm. long and 140 to 160 y. thick (fig. 
29). Posterior end rolled into a spi- 
ral (fig. 30). Spicule 2 mm. long and 
lí p thick, surrounded by a sheath 
covered with minute blunt projec- 
tions; sheath, when evaginated, 180 p. 
long and 70 y. m diameter. 

Female 22 
to 30 mm. 
long; esopha- 
geal region 
18 to 19 mm. 





ps 








E long and 60 
H to 70 u thick; 
4 body region 


T 


10 to 11.1 
mm. long and 
930 to 950 p 
thick (fig. 
SD osos Imm. 


F1G.30.—TRICHURIS OPACA. Pos- 
. TERIOR EXTREMITY OF MALE. 
S li e h t1 y AFTER BARKER, 1915. 


curved. Vulva between first and second anterior elevenths of body 
region. Anus nearly terminal. 
Llost.—Ondatra zibethica (Fiber zibethicus). 





Fig. 29.—TRICHURIS OPACA. MALE. AFTER T l or portion 
BARKER, 1915. 
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Location.—Duodenum. . 

Locality.—United States (Nebraska). 

This parasite, described in a paper by Darker (1915), is reported, 
as noted, from the duodenum, a most unusual location for a worm 
of this genus. His indicated magnifications do not agree with the 


text. 
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Fic. 31.—TRICHURIS OPACA. FEMALE. AFTER BARKER, 1915. 


TRICHURIS OVIS (Abildgaard, 1795) Smith, 1908. 


Synonyms.—T richocephalus ovis Abildgaard, 1795; Trichocephalus 
affinis Rudolphi, 1802; Mastigodes affinis (Rudolphi, 1802) Zeder, 
1808. 

Specific diagnosis.—T richuris (p. 20): Head 10 to 22 u in diameter. 
according to place of measurement, and sometimes provided with 
two lateral vesicular swellings. Bacillary band originates about 80 
p posterior of the anterior end and is about 140 p wide near the union 
of the two parts of the body. The marginal rods of the bacillary 
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band are larger than the others. Body transversely striate at inter- 
vals of 9 to 34 y. Esophageal tube from mouth to esophageal cell 
chain 70 y long. Piriform glands 
almost spherical, 57 to 72 p In 
diameter. 

Male 50 to 80 mm. long with a 
maximum diameter of about 500 yp. 
Ratio of length of anterior esopha- 
geal portion of body to length of 
posterior portion of body is 2 or 3:1 
(fig. 82). Testis begins about 38 mm. 





ry T- Fic. 33.—TRICHURIS OVIS. POSTERIOR END 
FIG. 32.—TRICHURIS OVIS. MALE AT RIGHT, FEMALE AT OF MALE, SHOWING SITEATH (sh.) AND SPIC- 


LEFT. *VULVA, X5. FROM RANSOM, 1911, AFTER CUR- VULE (sp. ENLARGED. FROM RANSOM, 
TICE, 1890. 1911, AFTER CURTICE, 1890. 


from the posterior end of the body, extends forward to near the 
vulva region and turns back as the ductus seminalis, transforms to 
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the vesicula seminalis, which terminates in a constriction followed 
by the ductus ejaculatorius, which opens into the cloaca. The 
spieule (fig. 93) originates bluntly or with a slight knob, and is 
slightly attenuated from the anterior end posteriorly, terminating 
in a sharp point; it is 5 to 7 mm. long and with a fairly uniform 
diameter of about 25 a. The spicule sheath has a maximum external 
length of about 1.55 mm. and a width of about 90 u. The sheath 
has a bulbous enlargement at the end when evaginated and is covered 
with little spines about 5 » long. The cloacal aperture is located 
between two short lobelike projections at the posterior end of the body. 

Female 50 to 70 mm. long with a maximum diameter of about 1 
mm. Ratio of length of anterior esophageal portion of body to 
length of posterior portion varies from 2:1 to 3:1 (fig. 32). From 
the vulva the vagina extends back about half the length of the 
posterior portion of the body, continues as the uterus to the posterior 
end of the body, turns forward as the 
oviduct and extends to the vulva region 
agaln, turning back here as the ovary 
and extending to its termination in the 
posterior end of the body. The vulva is 

REESE covered with little spines. Terminal end 

a ae. oo wu" 199 ofthe body obtuse. Eggs (fig. 34) dark 

brown, lemon-shaped, 70 to 80 y. long in- 

cluding the opereular plugs, 55 to 65 p. long excluding the opercular 
plugs, and 30 to 35 p wide. 

Josts. —lIystrix cristata. Usually found in ruminants and com- 
mon in quite a number of these. 

Location.—Large intestine. 

Locality.—Not specified for ZIystrir cristata. Cosmopolitan for 
other hosts. 

This species is recorded from //ystrix cristata by Diesing (1851) 
from the Vienna Museun. Von Linstow (1906), in describing 
Trichuris infundibulus from the same host, has noted it as unlikely 
that such a record should be correct, but although there is a possi- 
bihty of error or misidentification in this record, it must be pro- 
visionally accepted in the absence of further data. 











HEPATICOLA Hall, 1916, new genus. 


Generic diagnosis.—Jrichurinae (p. 19) : Anterior esophageal por- 
tion of body shorter than the posterior portion, which is only slightly 
thicker. No spieule. Bacillary band apparently not present. 

T'ype-species.—Iepaticola hepatica (Bancroft, 1893) Hall, 1916. 
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HEPATICOLA HEPATICA (Bancroft, 1893) Hall, 1916. 


Synonyms.—T richocephalus hepaticus Bancroft, 1893; Trichosoma 
Acpaticum (Bancroft, 1893) Railliet, 1898; Z'richosomum ? tenuissi- 
mum Leidy, 1891, not 7richosoma tenuissimum Diesing, 1851. 

Specific diagnosis.—IIepaticola (p. 30) : Head 7 to 10 uin diameter. 
Mouth minutely papillate. Cuticle delicately striate. Worms + to 
5 (10 to 12) em. long. 

Male 28 » thick at posterior end. Anterior esophageal portion of 
body about equal in length to posterior portion. A membranous 
sheath is prolonged from the posterior extremity. No spicule present. 

Female 100 to 120 u thick at the middle of the body, and 65 a thick 
at the blunt tail. Anterior esophageal portion of body half as long 
as the posterior portion. Prominent swollen membranous vulva 
6 or 7 mm. from the head. Tail very short, blunt, and conical. 
Eggs (fig. 35) lemon-shaped, 40 to 52 y. long and 30 to | 
35 p thick, with the usual opercular plugs at each 
end. The outer shell is radially striate; the closely 
approximated inner shell appears homogenous. 

Life history.—If the eggs containing embryos are 
fed to rats, the embryos escape from the shell and 
make their way to the liver. These embryos are 156 p 
long and 7 u thick, with one end blunter than the 
other. Ata distance of 5 u from the narrow head end 
the embryo is 3 & thick; at the same distance from 
the other it is 5 y thick. Two days after feeding such «55. eparicona 
eggs to rats Bancroft was unable to find embryos in Hepatica. Ecc, 

. . i ENLARGED. AFTER 
the intestine of the rat, and no trace of the worms was — paxcnorr, 1893. 
found in the liver for two weeks, at the end of which 
time immature worms were found in the liver. Railliet (1892) 
found embryos in the intestine and liver at the end of five davs. In 
the liver the worms mature and copulate. The subsequent fate of 
the male is not known. It has only been found by Bancroft in feed- 
ing experiments, and it seems likely that it dies and disintegrates 
or passes out. The female deposits large numbers of eggs in the 
liver and finally dies, im the course of two to three weeks, according 
to Bancroft, the body serving as the container for the eggs not yet 
passed out. According to Perugia (1893) the worms are in the 
biliary canaliculi, but inasmuch as these long worms are found coiled 
up in the liver, it appears that they extend through the parenchyma 
largely without reference to the canaliculi (pl. 1). According to 
Bancroft the eggs do not pass through the bile duct and into the 
intestine; Railhet says he has found the eggs in the feces. The 
presence of so many eggs in the liver, associated with the death of the 
female, suggests that the propagation of the worm depends on can- 
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nibalism. The development of the embryo in the egg is very slow. 
Bancroft found that the egg did not begin segmentation before the 
end of three months; Railliet found that segmentation began in the 
fourth month. Bancroft found the embryos formed in five months; 
Raillict found the embryos formed in the fifth and sixth months. 
The embryos in the eggs have been found alive as much as two years 
and five months after embryo formation, the eggs being kept in 
water. Galli-Valerio (1903) has developed embryos in two months 
n 2 per cent formalin. 

The worms cause irregular white or yellowish spots on the liver 
as a result of egg deposition, the spots suggesting coccidiosis. Sec- 
tion shows a localized cirrhosis of the liver, the liver cells being atro- 
phied and supplanted by connective tissue elements. In severe arti- 
ficial infestations Dancroft found that three weeks after feeding the 
rats showed signs of dyspnea, diarrhea, and emaciation, and died in 
the course of three to four weeks. Animals less heavily infested 
exhibit an atrophy of the liver which after the death of the worms 
goes on to recovery, leaving only the localized cirrhosis. 

Ilosts.—E' pimys norvegicus (Mus decumanus), Epimys IE 
nus (Mus alexandrinus), (*) Lepus europaeus. 

Location.—Liver. 

Localities.—Vrance, Italy, Australia, (*) England, United States 
(?Philadelphia, Pennsylvania; Washington, District of Columbia ; 
Providence, Rhode Island ; San Francisco, California). 

This parasite was first observed by Chaussat (1850). Other 
records are those of Colin (1862), Davaine (1877), Leidy (1891), 
McCoy (1908), Mink (1909), and Robinson (1913). Generali (1878) 
notes the finding of encysted filiform nematodes in the liver of a 
rabbit, causing nodules resembling those of coccidiosis and associated 
with coccidiosis. Nicoll (1911) has recorded the finding of frag- 
ments of a trichosome together with trichosome eggs in the liver of 
Lepus europaeus in England, and I have tentatively referred his 
record to ZZepaticola hepatica on the grounds that 1f the worm were 
a species proper to and common in a food animal like the rabbit it 
would be found oftener, as the lesions are almost sure to be observed. 
To be sure, they might easily be regarded as coccidiosis, but the 
numerous studies on coccidiosis of rabbits in turn should have insured 
finding it. However, there are certain discrepancies between Nicoll’s 
description and that of 77. hepatica. His measurements of eggs in 
utero are slightly in excess of the maximum, 5 ae P found by me, 
while the eggs found by him in the vagina attain a size of 70 to 78 p 
by 40 to 45 p. He also finds the egg (ue 96) to consist of a radially 
striate outer shell, a concentrically striate inner shell, both incom- 
plete at the poles, and an inner complete discrete membrane sur- 
rounding the embryonic mass. I do not find a condition approxi- 
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mating his figure of this. He also finds the female to be 140 to 230 p 
thick, which figures are considerably in excess of those given for 
Il. hepatica. In spite of these discrepancies I 
have tentatively referred this species to Z. 
hepatica on the ground that further study of 
live material may reconcile the discrepancies, 
and present data are insufficient to warrant a 
new species. Eggs from a worm possibly be- 
longing to 77. hepatica were reported by Per- 
roncito (1878) from the liver of a dog. 


Genus CAPILLARIA Zeder, 1800. 


Synonyms.—Trichosoma Rudolphi, 1819; 


Trichosomum Creplin, 1839; Calodium Du- 


jardin, 1845. Fig. 36. —?H EPATICOLA HEPAT- 


° ° . . . ICA. EGG OF TRICHOSOME 
Generic diagnosis——Irichurinae (p. 19): rox iver or Lzrus 


Body very slender, capillary; anterior esopha- | EVROPAEUS. ENLARGED. 
A AFTER NICOLL, 1911. 

geal portion of body shorter than or rarely 
equal to the posterior portion of body. Bacillary band dorsal, ven- 
tral or lateral, or absent. Esophagus long and slender, gradually 
increasing in size posteriorly. Spicule long and slender, surrounded 
by a sheath which may present a smooth outer surface when evagi- 
nated or a surface armed with spines. Tail of male may or may not 
be provided with membranous wings and a membranous bursalike 
structure, these being usually inconspicuous when present. Vulva 
located near the base of the esophagus. Eggs lemon-shaped, with 
the usual opercular plugs. 

T ype-species.—Capillaria tumida Zeder, 18089 T'richosoma brevi- 
colle Rudolphi, 1819. 


ANALYTICAL KEY TO SPECIES OF CAPILLARIA. 





EE GCacZUBIeSSDeCIeS La c eme mre mem md mne uma Eme direc 2. 
Inadequately described or undescribed species... LLL ccc ccc 2-2 5. 
2. Dorsal and ventral bacillary band present-------- Capillaria bacillata, p. 34. 
No bacillary bands present, or, at least, none described... 522. ne 
9. Spicules less than 1 mm. long; worms in intestine__Capillaria annulosa, p. 35. 
Ep abe than J- ni.-long---——-—-——-————-—-—. .-554—--. csz-s 4. 
4. Worms in urinary bladder..-.........-... 222 24 Capillaria schmidti, p 37. 
Worms in intestine mnm Capillaria ransomia, p. 34. 
S e e eribed -eaaa eee 6. 
iGNIe:cum mon nomina DUA- -i eee eu 8. 
m UM UCR eee oo Capillaria papillosa, p. 87. 
In ie live tract AUPA TeNntly ) amm mM am eee T. 
T. In Apodemus sylvatieus (Mus sylvaticus) --Trichosoma muris-sylvatici, p. 36. 
In Eliomys quercinus (Myoxus nitella) |... 'Trichosomiiin myori-nitelac, p. 36. 
S. In Wus nies cCwliiSs-=----------+=--—— Trichosoma muris-musculi, p. 8T. 
In Arvicola amphibius (Lemmus amphibius) --—- Trichosomum lemmi, p. 9T. 


10600°—Proe.N.M.vol.50—16——3 
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CAPILLARIA RANSOMIA Barker and Noyes, 1915. 


Specific (agnosiés.—Capillaria (p. 33) : Anal aperture subterminal. 
Male 19.6 mm. long with a body diameter of 10 p just behind the 





FIG. 37.—CAPILLARIA RANSOMIA. POSTERIOR EXTREMITY OF MALE. AFTER BARKER, 1915. 
head and of 32 a in the posterior portion. Posterior end slightly 
curved and provided with a small bursa with two lateral lobes (fig. 
37); spicule 1.56 mm. long and 7 y thick; the sheath 


0.01 mm. 
re of the spicule 10 y. in diameter. 
Re Female 19 mm. long with a body diameter of 22 y. 


rig.38.—Carnia. JUSt behind the head and 65 p. in the posterior portion. 
ma Ransom. Vulva in anterior fourth of the body, 5 mm. from the 
p i; anterior end. Eggs 50 by 20 p in diameter and with 
prominent plugs (fig. 38). 
Ilost.—Ondatra zibethica. (Fiber zibethicus). 
Location.—Duodenum. 
Locality.—United States (Nebraska). 
This worm is described in a paper by Barker (1915). 
‘ated magnifications do not agree with text. 


His indi- 


CAPILLARIA BACILLATA (Eberth, 1863) Hall, 1916. 


Synonym.—Trichosomum | bacillatum 
Eberth, 1863. 

Specife diagmosis.— 
Capillaria (p. 83): Dorsal 
bacillary band three- 
fourths of body diameter 
and ventral bacillary band 
one-third of body diameter 
(fig. 39). The rods are 
thicker in the dorsal band. 


The lateral bands are small 


FIG. 39.—CAPILLA- 
RIA BACILLATA. 
CROSS-SECTION 
OF POSTERIOR 
(POSTVULVAR) 
PART OF BODY, 
SHOWING DOR- 





sAL AND vEN- and simple. Mouth aper- 
TRAL BACILLARY 
BANDS. Du- ture surrounded by three 


GRAMMATIC. Fic. 40.—CAPILLARIA BACILLATA. 


ENLARGED. AF- 
TER EBERTH, 
1863. 


small papillae. 
Male 15 mm. long with a 
maximum thickness of 80 y. 


POSTERIOR EXTREMITY OF MALE, 
SHOWING SHEATH. ENLARGED. 
AFTER EBERTH, 1863. 


Posterior end of body slightly bent toward the ventral surface (fig. 


40). A bursa, consisting of two lateral flaps, is present. 


Cloacal 
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aperture is terminal. Penis sheath is provided with fine bristly 
spines. 

Female length (?). thickness (?). Body thickens only moderately 
posteriorly, and diminishes 1n size toward the terminal anal aperture. 
Posterior end obliquely truneate. The round, inconspicuous vulva 
(fig. 41) is situated laterally and posterior of the union of the 
esophagus and intestine. The thick-shelled eggs are barrel-shaped, 
with the usual opercular plugs, and are 48 y long and 
19 y. thick. 

Host.—Mus musculus. 

Location.—Esophagus. 

Locality —Not given. 

The location given is quite unusual. 
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CAPILLARIA ANNULOSA (Dujardin, 1845) Hall, 1916. E 
Synonyms.—Calodium annulosum Dujardin, 1845; y 

H . A Ply Mice 

Trichosomum annulosum Dujardin, 1845; Z'richosoma ae 


muris-decumani Bellingham, 1845, of Molin, 18615; 
Trichosomum (Calodium) annulosum Diesing, 18515 
Trichosoma anulosum Dujardin of Stossich, 1890. 

Specific diagnosis —Capillaria (p. 33): Body dis- 
tinctly annulate, especially in the posterior portion. 
Head very narrow, about 8 y. in diameter. Cuticle dis- 
tinctly striate transversely; striations at intervals of 2 
to 5 w, the narrower intervals in the anterior portion. 
No bacillary bands. 

Male 14 mm. long by 40 p thick. Body somewhat 
bent posteriorly. Tail bilobed, with two slightly 
prominent membranous (?) alae. Spicule 950 y long; 
sheath of equal length, smooth ana with regular trans- 
verse folds on the interior. 

Female 91 mm. long by 58 y thick. Tail obtuse. 
Anal aperture subterminal. Vulva (fig. 49) a trans- 
verse cleft without appendix, 4 mm. from the anterior 
extremity, and posterior of the union of the esophagus = 
and intestine. Eggs 51 to 57 y long. Body slightly pre 4. -Cini 
thicker posteriorly than anteriorly. RIA — DACILLATA. 


. . ye FEMALE IN RE- 
H ost.—E pimys norvegicus (Mus decumanus), Epi- cion or vvwa. 


mys rattus (Mus vattus). ee a AF, 
. . TER BERTI. 
Location.—Intestine. 1863. 


Localities,.—Vrance (Rennes) ; Ireland. 

The writer has followed Dujardin, who proposed this species, in 
stating that there are no bacillary bands in this species. It must be 
noted, however, that Eberth (1863), presumably on the study of ma- 
terial which he believed to be Dujardin's species, states that this 
form has lateral bacillary bands equal to a third of the body diameter 
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and that he finds similar ventral and dorsal lines consisting of small 
nuclei. In the face of Dujardin’s statement that the absence of 
bacillary bands is a specific characteristic, I have left the diagnosis in 
this form. It is possible that Eberth had another species, distinct 
from C. annulosa or that Dujardin did not find the typical bacillary 
structure and that Eberth uses the term “ bacillary 
band " to refer to structures which are not really bacil- 







-H lary (i. e. composed of rods). See also C. schmidti. 
M 
=e TRICHOSOMA MURIS-SYLVATICI Diesing, 1851. 
( " | 1 E yet. . E 
-h S ynonym.—T richosoma muris sylvatici Dujardin, 
wip 1845, of Diesing, 1851. 


Specific diagnosis —Capillaria (p. 33) : 


| —H Male unknown. 

RET Female 12 to 22 mm. long and.70 to 80 p. thick. Head 

IN v 9 to 13 y in diameter. Tail transversely truncate. 
Cuticle transversely striate, with striations at inter- 


vals of 2y. Vulva 5.6 mm. from the anterior extremity 
and without appendix. Eggs 55 to 60 y. long; opercular 
plugs large. 
Host—A podemus sylvaticus (Mus sylvaticus). 
Location.—(?) Intestine. Dujardin does not give 
the location. 
Locality.—Vrance (Rennes). 
Dujardin did not apply any name to this species and 
the name credited to Dujardin by Diesing must be cred- 
| ited to Diesing. I have regarded this name as binomial 
in intent and have placed the hyphen in the specific 
| | name accordingly. In the absence of adequate data re- 
| garding this form I have left the generic name as it 
stands. 


et RM CENE A 





ENDE C TRICHOSOMUM MYOXI-NITELAE Diesing, 1851. 


RIA ANNULOSA. : ' 
FEMALE IN RE- Synonym.—Trichosomum myoxi nitelae Dujardin of 


GION OF VULVA. Di . - 
ENLARGED. AF- lesing, 1851. 
mR Esem, Specific diagnosis.—Capillaria (p. 33): 
1863. 
Male unknown. 

Female length (?), 71 » thick. Tail 44 p thick, slightly thinned, 
obtuse. Anal aperture situated laterally in front of the posterior ex- 
tremity. Eggs lemon-shaped, 58 » long, longitudinally striate, and 
with the usual operceular plugs. 

Host—Eliomys quercinus (Myoxus nitella). 

Location.—Intestine. 

Locality.—YXrance (Rennes). 

This species was not named by Dujardin, who described it, and the 
name credited to him by Diesing must be credited to Diesing. This 


. 
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name, like the preceding, I have regarded as binomial in intent, but 
in the absence of further data regarding the worm I see no reason 
for making the correct generic and specific combination. 


TRICHOSOMA MURIS-MUSCULI Creplin, 1849. 


Specific diagnosis.—Capillaria (p. 33): 

IIost.—JM us musculus. 

Location.—Large intestine. 

Locality.—Not known. 

There is no description of this species and the name must be re- 
garded as a nomen nudum. It might have been Capillaria bacillata. 


TRICHOSOMUM LEMMI Diesing, 1851. 


Synonyms.—Trichosoma Retzius, 1811; Trichosomum lemmi Ret- 
zius of Diesing, 1851. 

Specific diagnosis.—Capillaria (?*) (p. 33): 

llost.—Arvicola amphibius (Lemmus amphibius). 

Location.—Stomach. 

Locality.—Not known. 

Retzius refers to this worm merely as Trichosoma, and the name 
credited by Diesing to Retzius must be credited to Diesing. In the 
location in which this undescribed worm was found, it is quite pos- 
sible that the worm was one of the hairlike strongyles. The name 
used is a nomen nudum, and there is considerable likelihood that the 
record is entirely erroneous in regarding this as a trichosome. 


CAPILLARIA PAPILLOSA (Polonio, 1860) Hall, 1916. 


Synonym—Calodium papillosum Polonio, 1860. 

Specific diagnosis.—Capillaria (p. 33) : 

Male unknown. 

Female 15 (?) mm. long. Body attenuate anteriorly and rounded 
posteriorly. Vulva in anterior portion of body: Anal aperture at 
the caudal extremity with 4 papillae in that vicinity. 

Host. —E pimys rattus (Mus rattus). 

Location.—Urinary bladder. 

Locality —Italy (Padua). 

Note the comment on the following species. 


CAPILLARIA SCHMIDTI Hall, 1916, emend. 


Synonym.—T'richosoma schmidtii von Linstow, 1874. 
Specifice diagnosis. —Capillaria (p. 33) : Head (fig. 43) ends bluntly 
with three small projections. No bacillary bands present. The 
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cuticle (fig. 44) is finely striate longitudinally, the striations being 
interrupted at short intervals by annular spaces free of striations, 
these spaces being especially distinct in the posterior portion of the 
body. 

. Male 17.1 to 21 mm. long. Body thickest in the middle, 30 to 52 u 
thick, the head end 10 to 16 yw thick and the tail end 20 to 33 y thick. 
Anterior esophageal portion of body 4.8 to 72 mm. long. The cells 
of the esophageal cell chain are about eight times as long as wide. 
The bent, unciniform spicule (fig. 45) is 1.2 to 1.4 mm. long. It is 
6 a thick at the proximal end and terminates in a fine point distally. 
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Fics, 43-45.—CAPILLARIA SCHMIDTI. 43, HEAD OF MALE. ENLARGED. AFTER VON LINSTOW, 1874. 
44, CUTICLESIIOWING ANNULAR INTERRUPTIONS OF LONGITUDINALSTRIATIONS. ENLARGED. AFTER VON 
LINSTOW, 1874. 45, POSTERIOR EXTREMITY OF MALE, SHOWING SPICULE. ENLARGED. AFTER VON LIN- 
STOW, 1874. 

The sheath is smooth and transversely striated and may be evaginated 

to a distance of 0.9 mm. The posterior extremity of the body ter- 

minates in two distinct lobes of greater diameter than the preceding 
portion of the body. 

Female unknown? 

Host.—Epimys norvegicus (Mus decumanus). 

Location.—Urnary bladder. 

Locality.—Germany. 

It is quite possible that this species and the foregoing. Capillaria 
papillosa, are identical, since they are both trichosomes and found in 
the urinary bladder of closely related species of rats, which are cos- 
mopolitan animals, and in areas so comparatively close to one an- 
other as Germany and Italy. However, since one species is based 
on the male and the other on the female, it is perhaps better to keep 
the species distinct for the present and merely call attention to the 
likelihood of their being identical. C. schmidti might be C. annulosa. 
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Superfamily ASCAROIDEA Railliet and Henry, 1915. 


Synonym—aAscaridea Diesing, 1861, of Travassos, 19142. 

Superfamily diagnosis.—Nematoda (p. 4): Mouth commonly pro- 
vided with two or three prominent or inconspicuous lips which are 
often supplied with papillae, but the mouth may be of variable shape 
and without lips. When three lips are present one is median and 
dorsal, the others are submedian and are approximated in the ventral 
line. Buceal capsule is not present. Males are provided with one or 
two spicules, rarely with none. Female with two ovaries, oviparous, 
rarely, as in Oxyuris vivipara, viviparous. As a rule development is 
direet and without intermediate host; exceptionally (as in asearids 
of fish) there is an intermediate host. 

Type-family.—Ascaridae Cobbold, 1864. 

Travasssos (19144) proposes the name Ascaridea as a superfamily. 
This name was used as a family name by Diesing (1861), but it 1s not 
in the form of either the family or superfamily name. 


ANALYTICAL KEY TO FAMILIES OF ASCAROIDEA. 


1. Meromyarian. Males with 1 spicule, at times reduced, imperfectly chitin- 


Joc WRC) gee Oe So 8 ee euer A Oxyuridae, p. 65. 
Pony rin or meromyarian with 2 spicules =o. a E 2. 

2. Meromyarian with 2 spicules_.._-_.-_.2__--...... Family uncertain, p. 105. 
ROINN D It sc T E E urs o. 


3. Lips 3 or 6 in number and very prominent. No anal sucker in male. 
Asearidae, p. 39. 
Lips 2 or 8 or none present, mouth variable in shape. Anal sucker in male 
or rarely (Seura tiima) absent. — LLL Heterakidae, p. 44. 


Family ASCARIDAE Cobbold, 1864. 


Family diagnosis.—Ascaroidea (p. 39): Polymyarian, mouth 
with three prominent lips supplied with papillae. the dorsal lip being 
median and the two others submedian and approximated in the ven- 
tral line, or with three main lips and three relatively prominent or in- 
conspicuous intermediate lips (interlabia). Male usually with two 
spicules. Caudal extremity of female terminates conically and fairly 
abruptly. 

Ty pe-genus.—Ascaris Linnaeus, 1158. 


Subfamiiy ASCARINAE Travassos, 1913. 


Subfamily diagnosis —Ascaridae (p. 89): Characters of the 
family. 
Type-genus.—Ascaris Linnaeus, 1758. 


ANALYTICAL KEY TO GENERA OF ASCARINAE. 


aes Without (ringes 0r Tenbaucles. aae --------2------- Ascaris, p. 40. 
Eius with fringes or tentacleS------------—------------—- Crossophorus, p. 42. 
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Genus ASCARIS Linnaeus, 1758. 


Synoniyms.—Stomachida Pereboom, 1180; Fusaria Zeder, 1800; 
Lombricoides Mérat, 1821. 

Generic diagnosis.—Ascarmae (p. 39): Mouth with three well- 
developed lips. Male with two equal spicules, and with numerous 
papillae on the ventral surface of the body in front of and behind 
the anus. Vulva near middle of body or anterior of this point. Shell 
of egg thick, with numerous mamillate projections on its outer 
albuminous layer. 

Type-species.—Ascaris lumbricoides Linnaeus, 1758. 


ANALYTICAL KEY TO SPECIES OF ASCARIS. 


1. No description- RENE Ascaris species, p. 40. 
Described -specion e . — — iets ol D MM NNNM 2. 
2: Intermediute Hps absentzsz---—— ——.—— qM — Ascaris castoris, p. 40. 
Intermemiste lips present (?7).2...... 9299 . —— M NN o. 
o, kemule Dem. lonse male unknowtn-------———————— A Ascaris laevis, p. 41. 
Female 11 cm. long; male described~------------—- Ascaris pigmentata, p. 41. 


ASCARIS species Parona, 1909. 


Specific diagnosis.—Ascaris (p. 40). No description. 

Host—Mus minutoides (Leggada minutoides). 

Location.—Stomach. 

Locality —Fort Portal, Africa. 

Parona mentions finding one female specimen, which he calls 
Ascaris species. It seems likely to the writer that this does not 
belong in the genus Ascaris or even in the Ascaroidea, but rather in 
the superfamily Filarioidea and possibly in the genus Protospirura, 
of which I have a large species, superficially resembling an asearid, 
from the stomach of a rodent. See comment on Ascaris pigmentata. 
However, in the absence of adequate data and in view of the fact that 
it is not a named species, there is nothing to gain by changing the 
name used by Parona. 


ASCARIS CASTORIS Rudolphi, 1809. 


Specific diagnosis.—Ascaris (p. 40): Long cylindrical worms, 10.8 
to 21. em. long: 

Male not described. 

Female not described. 

fost.— Castor fiber. 

Location —Intestine. 

Locality.—Not stated. 

Perrault, Charras, and Dodart, in their memoir on mammals, men- 
tion these worms, and state that they are comparable to earthworms. 
Rudolphi regarded them as asearids. Such a supposition is quite 
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reasonable, though the writer is of the opinion that these and other 
ascarids from rodents probably belong in some related genus rather 
than in the restricted genus Ascaris. 


ASCARIS LAEVIS Leidy, 1856. 


Synonym.—Ascaris levis Leidy, 1904. 

Specific diagnosis.—Ascaris (p. 40) : 

Male unknown. 

Female 9 cm. long by 3 mm. thick. Lips prominent. Tail conical, 
mucronate. 

Ilost.—Marmota monax (Arctomys monax). 

Location.—Intestine. 

Locality.— Not stated. 

The above description from Leidy is rather inadequate, but in view 
of the size of the worm, the determination as Ascaris, and the pres- 
ence in Marmota marmota (clretomys marmota) of a large similar 
worm, the standing of this worm may be considered in connection 
with this latter worm, Ascaris pigmentata. 





ASCARIS PIGMENTATA von Linstow, 1897. 


Specific diagnosis.—Ascaris (p. 40): Characterized by a dark 
pigment oceurring throughout the cuticle and the walls of the in- 
testine and esophagus. The lips (fig. 46) have dental ridges and 
there are inferior intermediate lips. 
The dorsa! lip 1s 320 y. broad and 260 
u long. The lip pulp toward the ex- 
ternal aspect of the worm is rounded ; 
that toward the internal aspect 
divides into two parts. The hp bears 
two double papillae. There is a gross 
euticular annulation at intervals of 
somnus finer one at intervals of 5 &. wig. 46—ÀAÀSCARIS BIGMENTATA. “LATERAL 
The esophagus is 1/10.6 of the entire VIEW OF HEAD. ENLARGED. AFTER VON 
leng TR LiNSTOW, 1897. 

Male 1.5 em. long and 950 » thick. The length of the tail is 1/227 
of the entire length. The spicules are lancet-shaped and are 1.38 
mm. long. On each side of the tail end there are 5 postanal and 
about 22 to 25 preanal papillae. 

Female 11.4 em. long by 1.26 mm. thick. The tail end is rounded 
and measures 1/286 of the entire length. Eggs not developed. 

Host—Marmota marmota (Arctomys marmota). 

Location—Not given; presumably intestine. 

Locality —KKonigsberg Zoological Gardens, Königsberg, Germany. 

The presence of intermediate lips must be taken as sufficient to 
remove this worm from the genus Ascaris. Leiper and Atkinson 
(1914) have very properly created the new genus Avathleena for 
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ascarids with interlabia, such as the well-known forms from seals. 
However, I am disinclined to put this species in the genus A'azAleena. 
There is no reason to think that the esophageal appeudage and in- 
testinal ceca are present and the host animals are from widely sepa- 
rated groups. On the other hand, I was surprised to find that a para- 
site I had regarded on first sight and after some examination as a 
species of .lscarés, perhaps close to Ascaris pigmentata, was a 
species of Protospirura. 'The gross appearance of the animal, the 
size and other external characteristics spoke for its ascarid nature, 
but it was, nevertheless, not even in the same superfamily as the 
ascarids. In view of this fact, I have left Leidy's and von Linstow’s 
species in the genus zlscaris, not on the grounds that they belong 
there, but for fear they may prove to be separated more than gen- 
erically from that genus. 


Genus CROSSOPHORUS Hemprich and Ehrenberg, 1828. 


Synonym.—Ascaris of Schneider, 1866, in part. 

Generic diagnosis —Ascarinae (p. 39): Head with three lips hol- 
lowed on the inside and provided with papillae or fringed. In- 
testine with two ceca directed anteriorly. Male with a,simple spicule. 
Female uterus with two branches. 

Ty pe-species.—Crossophorus collaris Hemprich and Ehrenberg, 
1828. 


ANALYTICAL KEY TO SPECIES OF CROSSOPIIORUS. 


1. Head separated from body by pronounced strangulation and surrounded by a 


collar of bifurcated Dimmbrie .———  —— Crossophorus collaris, p. 42. 
Head not sharply separated from body and without collar of fimbriae; each 
lip provided with 8 long tentacles_______ Crossophorus tentaculatus, p. 43. 


CROSSOPHORUS COLLARIS Hemprich and Ehren- 
berg, 1828. 
Synonym.—-lscaris fero» Schneider, 
1866. 
. Specific diagnosis. — Crossophorus 
(p. 42) : Lips (figs. 47 and 48) verv simi- 
lar, semicircular with scalloped edge. The 
dental ridge is interrupted, forming on 
the outer edge of the lip on each side five 
combs of spines, the number of spines fig- 
ured as two to eight to a comb. An unin- 
FIG. 47—Crossornorus connamr. — terrupted row of spines encircles the lips, 
EN en nc eet x%. proceeding in a bow to the inner sur- 
face of the base of each lip, bending about 
and crossing the outer basis of the lip, going back to the body cutiele 
parallel to the posterior edge of the lip, and proceeding again to the 
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middle of the outer base of the adjoining lip. These spines are fiat. 
The transition from one to another at their bases is in the form of a 
bow, and anteriorly they usually branch 
dichotomously. The intestine has two 
ceca projecting toward the esophagus. 

Male 46 mm. long. The simple bare 
spicule projects forward from a very short 
tail. This tail (fig. 49) bears a double row 
of papillae on each side. Schneider figures iat 
9 preanal and 10 to 12 postanal. ec 

Female 90 mm. long. Uterus with two MEDIAN VIEW or THE DORSAL LIP. 

X90. AFTER SCHNEIDER, 1566. 

branches. 

Hosts—Procavia capensis (Hyrax capensis), Procavia syriaca 
(Hyrax syriacus). 





Location.—Cecum. 

Locality.—Shores of the Red 
Sea. 

Schneider (1866) used the 
name -lscaris ferox, crediting it 
to Hemprich and Ehrenberg, 
and at the same time noting 
Crossophorus collaris of Hem- 
prich and Ehrenberg as a 
synonym. Hemprich and 
Ehrenberg do not use the term 
Ascaris ferox and, so far as can 
be determined, 16 is a deliberate 
renaming. 

In his description, Schneider 
Fic. 49.—CROSSOPHORUS COLLARIS. POSTERIOR . 

EXTREMITY OF MALE; VENTRAL VIEW, X130. Says the male tail bears a 

AFTER SCHNEIDER, 1866. double row of papillae and 
adds “ 1 steht ganz seitlich.” It is not clear whether this means that 
one row, the outer on each side, is entirely lateral or that one papilla 
is entirely lateral, and his figures do not definitely affirm either 1dea, 
though leaving a presumption in favor of the first. 





CROSSOPHORUS TENTACULATUS Hemprich and Ehrenberg, 1828. 


Synonym.—.scaris tentaculatus Ehrenberg of Nassonov (1891). 

Specific diagnosis.—Crossophorus (p. 42): Head not distinctly 
separated from the body. Mouth provided with papillae and each 
lip bearing three very long tentacles. Worms 2 to 3 inches (about 
5 to 7.5 cm.) long. 

Male not specifically described. 

Female not specifically described. 

Host—Procavia capensis (Hyrax capensis). 


. 
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Location.—Cecum. 

Locality.—Shores of Red Sea. 

Hemprich and Ehrenberg state that this species 1s rarer than 
Crossophorus collaris. The descriptions suggest that the two species 
do not belong in the same genus, but in the absence of an adequate 
diagnosis of Crossophorus tentaculatus no satisfactory separation is 
possible, and there is the possibility that further study might show 
them to be congeneric. 

The name Ascaris tentaculatus, credited by Nassonov to Ehrenberg, 
must be credited to Nassonov as Ascaris tentaculatus (Hemprich and 
Ehrenberg, 1828) Nassonov, 1897. 


Family HETERAKIDAE Railliet and Henry, 1914. 


Synonym.—Heteracidae Railliet and. Henry, 1914. 

Family diagnosis.—XAscaroldea (p. 39) : Polymyarian. Mouth pro- 
vided with two or three lips or without lips and of variable shape. 
Esophagus cylindrical or club-shaped, often followed by a distinct 
bulb. Males with a preanal sucker, which may be limited by 
chitinous ring or a delicate cuticular membrane, or formed by a 
simple longitudinal depression; this sucker not present in Seuratum. 
Two spicules, one or both of which may tend to atrophy or show im- 
perfect chitinization, and with accessory piece present or absent. 
Vulva near middle of body. 

7 ype-genus.—Ileterakis Dujardin, 1845. 


ANALYTICAL KEY TO SUBFAMILIES OF IIETERAKIDAE. 


1. Mouth with 2 lips, anal sucker absent in male... Seuratinae, p. 62. 
Mouth with 3 lips or with lips inconspicuous or wanting... ol cn 2: 

2. Mouth with 3 well-defined lips; preanal sucker nearly circular and limited by 
s Citi Nous Aries T. E Heterakinae, p. 44. 
Mouth with lips inconspicuous or wanting, rarely with 3 lips; preanal sucker 
fusiform and without a chitinous ree ee Subulurinae, p. 51. 


Subfamily HETERAKINAE Railliet and Henry, 1912b. 


Subfamily diagnosis.—Heterakidae (p. 44): Mouth with three 
well-defined lips; esophageal bulb present or absent; preanal sucker 
nearly circular and limited by a chitinous ring; spicules equal or 
unequal; gubernaculum present or absent. 

T'ype-genus.—lIeterakis Dujardin, 1815. 

Lane (1914) proposes the subfamily Heterakinae in a strict sense 
as “sub.-fam. nov." The name of the subfamily must, of course, 
date from the person proposing it, not from the person restricting 
it or rewriting its diagnosis. 


ANALYTICAL KEY TO GENERA OF HETERAKINAE, 


1. Bursa well developed ; no gubernaculum... ccc ccc Il eterakis, p. 45. 
yursa not developed ; gubernaculum present... Paraspidodera, p. 49. 
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Genus HETERAKIS Dujardin, 1845. 


Synonym.—lleteracis Molin, 1858e; Ganguleterakis Lane, 1914. 

Generic diagnosis —Heterakinae (p. +4): Mouth with three lips. 
Esophagus subeylindrical, progressively swollen toward its posterior 
extremity and with a distinct bulb. Two lateral membranes present 
or absent. Males with caudal alae well developed to form a bursa 
sustained by papillae of raylike appearance. Spicules generally un- 
equal, at times equal or subequal, with- 
out accessory piece.  Preanal sucker 
with a distinct chitinous ring. Females 
with vulva toward the middle of the 
body, the uterine branches passing in 
opposite directions. The eggs have a 
thick shell. 

T ype-species. — Ileterakis vesicularis 
(Froelich, 1791) Dujardin, 1845. 

HETERAKIS SPUMOSA Schneider, 1866. 


Synonyms. — Heterakis dahomensis 
Gendre, 1911; Ganguleterakis gangula 
Lane, 1914. 

Speeifte diagnosis.—H eterakis (p. 45) : 
Head 10 to 80 » in diameter. Mouth 
with three distinct subequal lips; each 
lip with two lateral papillae and appar- 
ently one median. 

The small mouth cavity is followed 
immediately by the esophagus. About 65 
to 15 y. from the head end the esophagus 
lumen dilates transversely and abruptly 
narrows to its original diameter. Ex- 
clusive of the bulb, the esophagus is 
625 to 685 y long and 60 to 70 u in Tio mmi. 
diameter; the bulb is 250 to 300 yq Fie. 50.—HETERAKIS sPUMOSA. AN- 
long and 195 to 170 y in diameter.  '" Et OF FEMALE. 
The cavity of the bulb is dilated posteriorly and lined with a chiti- 
nous investment, the shape of the cavity varying with the contrac- 
tion of the bulb. The lining of the esophagus proper shows a deli- 
cate transverse marking. The cuticle shows a fine longitudinal and 
transverse striation. A short distance back of the head a lateral 
membrane (fig. 50) originates and rapidly attains its maximum de- 
velopment, gradually diminishing posteriorly and continuing to the 
posterior end of the body. The two cervical papillae are about 925 
to 250 » from the anterior end of the body. The excretory pore is 
about 440 u from the head end. 
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Male 6.4 to 9.85 mm. long and with a maximum thickness of about 
260 u. There is a well-developed bursa (figs. 51 and 52) which origi- 
nates anterior of the preanal sucker. It is sustained in the anal 
region by three pairs of papillae and is notched at the distal termina- 
tion of the third of these. The bursal lobe originating at this notch 
is a small one, the bursa abruptly diminishing in diameter just 
behind this pair and being continued as the terminal portion 
accompanying the tail proper. This last portion is sustained by 
three pairs of papillae and extends to the tip of the acutely pointed 





Vio miri. omm. 
Fic. 51.—HETERAEIS SPUMOSA. Fic. 52.—HETERAKIS SPUMOSA. Pos- 
POSTERIOR EXTREMITY OF TERIOR EXTREMITY OF MALE; LAT- 
MALE; VENTRAL VIEW. ERAL VIEW. 


tail. Of the three pairs of papillae sustaining the bursa in the anal 
region the anterior pair is much the largest. The proximal portion 
appears to be thick and granular, the diminished distal portion 1s 
thin and clear. The next pair of papillae behind this is shorter and 
has the same structure, a granular proximal portion and a clear dis- 
tal portion. The next pair of papillae, that in relation with the 
bursal notch, does not show this same structure; it 1s longer than 
the preceding pair. Of the three pairs of papillae sustaining the 
bursa along the tail proper the anterior pair is the thinnest. the 
middle the thickest, and the posterior pair 1s intermediate in thick- 
ness. These are all of about the same length. It is sometimes diffi- 
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cult to see more than two pairs of papillae on one or both sides of 
the tail membrane, possibly due to doubling or crumpling. In addi- 
tion to the six pairs of papillae which sustain the bursa, there are 
four other pairs. Of these, two stalked pairs are in the region of 
the sucker, the apparent relation to the sueker being rather variable. 
The other two pairs are sessile and are in the vieinity of the eloaeal 
aperture; they are rather difieult to observe accurately. The eloaeal 
aperture is variable in shape or presents variations due to point of 
view or distortion. The sueker (fig. 53) is a powerful peduneulate 
structure, with a strong chitinous invest- 
ment interrupted on the posterior border 
by a papilliform elevation. The sucker is 
elliptical, with a transverse diameter of 
about 86 y. and a longitudinal diameter of 
65 to 82 y. There are well-developed mus- 
cular strands from the base of the sucker 
to the opposite body wall. The spieules 
are subequal, 200 to (?) 400 y in length, 
flattened, and have a pronounced longi- 
tudinal striations They are thiekest at the 1/10 mm. 
proximal end and taper gradually to a Ee i i 
point. They are very flexible, and com- BELL VIEN. 

monly show signs of eurving, twisting, and 

bending in mounting. The proximal end terminates 1n a short open 
hook bending laterally. The distance from the posterior margin of 
the sucker to the tip of the tail is 435 to 500 u; the distance from the 
eloacal aperture to the tip of the tail is 250 to 300 y. 

Female 7 to 13 mm. long with a diameter of 300 to 520 p. The 
anus is froin 680 to 740 p from the posterior end of the body. The 
vulva (fig. 54) is slightly posterior of the middle of the body. It 
has two prominent transverse lips with one or two eutieular promi- 
nences before and behind it in the midventral line. Each lip of the 
vulva bears two papillae. The vagina appears to be surrounded by 
a spiral band for some distanee back from the region near the vulva. 
From the vulva the vagina turns forward for a short distanee and 
then turns and extends posteriorly for a short distance. Apparently 
it then forks to form the anterior and posterior uterine branches. 
These extend forward and baekward, respectively, and then turn 
baek, transform into the ovaries, and as such make their way in 
numerous transverse loops through the anterior and posterior ends of 
the body. The egg has a mamillated shell about 4 a thick and is 55 
to 60 by 40 to 55 » in diameter. Eggs segmenting when oviposited. 

Hosís.—Epimys norvegicus (Mus decumanus), Epimys rattus 
(Mus rattus), Cricetomys gambianus. 
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Loeation.—Cecum. 

Loealities.—Cosmopolitan: Germany, Austria (Trieste), South 
America (Rio Janeiro), Australia (Brisbane), Africa (Abomey, 
Dahomey), India, United States (Washington, District of Columbia; 
Bowie and Bethesda, Maryland; Massachusetts; Wooster, Ohio; 
Kearney, Nebraska; Detroit, Michigan; Idabel, Oklahoma). 

The above calls for some 
comment. In the first place, 
I have regarded  Zeterakis 
dahomensis Gendre, 1911, as a 
synonym of Heterakis spu- 
mosa. (Gendre’s figures and de- 
scription seem to warrant this 
in spite of the fact that there 
are some discrepancies between 
his description and that com- 
monly given or given in the 
above notes. His specimens 
measure a little larger than is 
usual, but still within the rea- 
sonable limit of variation. He 
only figures two papillae on the 
tail proper, but that may easily 
be due to errors of observation 
or even anomalies. The spicule 
measurement given by him 
(400 v.) is longer than I find it. 
I find the connection between 
the vagina and the uteri rather 
k dificult to ascertain; but the 
IEA: point of union appears to be 
| ake VERE just a little posterior of the 
EE NES vulva. This is approximately 
| where Cobb (1896) states that 
the vagina and uteri meet in the 

Viomm. type species, H. vesicularis, but 

E 51 HETERATIS SPUMOSA, VULVA RE- — I have found on dissection that 

the vagina and ovijector in 

that species make up a much larger affair extending far posterior of 

the vulva. Cobb's figuring would make the distance from the vulva 

to the utero-vaginal union about 340 or 350 p. In a dissected speci- 

men I find the actual distance to be 4.472 mm. and something of the 
same sort may be true of 77. spumosa. 

I have also made Ganguleterakis gangula Lane, 1914, a synonym of 
Heterakis spumosa. Lane's species was collected from Epimys nor- 
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vegicus in India, and his description and figures leave no doubt that 
this is Heterakis spumosa. He quotes Schneider's (1866) description 
of ZI. spumosa and then states: “I have been unable to obtain any 
specimens of /7. spumosa from Europe. The difference in length 
makes it reasonable to conclude that this is a different species from 
that now deseribed.” It appeals to the present writer as unsafe to 
make a new species on a slight difference in size where a described 
species 1s known to exist 1n the same host and in the same location, as 
animals of all sorts have a more or less definite range of size but not a 
fixed size. As a matter of fact, my own measurements for 77. spu- 
mosa vary beyond those given by Lane for his species and those given 
by Schneider for 77. spumosa. 


Genus PARASPIDODERA Travassos, 1914a. 


Generic diagnosis.—Heterakinae (p. 44): Mouth with three large 
conspicuous lips. Esophageal bulb present. Males without caudal 
bursa.  Spieules equal or subequal. 
Gubernaculum present. Vulva anterior 
to the middle of the body. 

Twype-species.—Paraspidodera uncinata 
Travassos, 1911a. 







PARASPIDODERA UNCINATA Travassos, 19144. 


VO Bea 


Synonyms.—Ascaris uncinata Ru- 
dolphi, 1819, of Travassos, 1914a; Mete- 
rakis uncinata Schneider, 1866, of Tra- 
vassos, 1914a. 
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Specife diagnosis.—Paraspidodera E 
(p. 49): Mouth with three large equal m 
lips (fig. 55). Esophagus 1.098 to 1.169 px 


mm. long. Exceretory pore 540 y from 
Fig. 55.—PARASPIDODERA UNCI- 


the anterior end. NATA. LATERAL VIEW OF HEAD. 
Male 11 mm. long by 300 yp thick. BNE eae Tae 
- 1914. 

No caudal bursa. Preanal sucker 


(figs. 56 and 57) round, about 68 y wide, and with a chitinous 
ring bearing a papilliform node on the posterior margin. Seven 
pairs of preanal, 1 pair adanal, and 13 pairs of postanal papillae. 
Of the preanal papillae, one pair is somewhat anterior of the sucker, 
another 1s adjacent to the anterior margin of the sucker, another at 
the side of the sucker, another at the posterior border of the sucker, 
and three pairs nearer theanus. Of the postanal papillae, the two most 
anterior pairs are near the median line, the third pair is remote from 
the median line, and the remaining 10 pairs are arranged 1n two 
longitudinal lines on each side of the tail, the lines most remote from 
the median line presenting in profile on viewing the ventral surface 
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of the worm. The spicules are nearly equal, 470 u long. The guber- 
naculum is 136 y. long. The cloacal aperture is 279 » from the poste- 
rior end. 

Female 16 mm. long by 400 » thick. The vulva is anterior to the 
middle of the body. Eggs ellipsoidal, 43 by 31 » in diameter, not 
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Fig. 56.—PARASPIDODERA 
UNCINATA. POSTERIOR 
EXTREMITY OF MALE; 


VENTRAL VIEW. ENLARG- FIG. 57.—PARASPIDODERA UNCINATA. POSTERIOR EX- 
ED. AFTER TRAVASSOS, TREMITY OF MALE; LATERAL VIEW. ENLARGED. 
1914. AFTER TRAVASSOS, 1914. 


segmenting when oviposited. Anus 1.198 mm. from the posterior end 
of the bodv. i 

ITost.—C'aavéa porcellus. 

Location.—Cecum and colon. 

Locality.— Brazil. 

The species described here, according to Travassos (1914a), “are 
considered to belong to Z7. uncinata Rudolphi, as they are of the 
same size, besides having also a long sidecrest.” On comparing Tra- 
vassos's figures and description with those for leterahis uncinata 
given by Schneider (1866), I am unable to agree with this finding. 
It is true that the worms are of about the same size and that they 
both have lateral alae. It is also true that Schneider states that he 
had only a few poorly preserved specimens and that his description 
was consequently incomplete. But Schneider figures a long, fusi- 


NO. 2131. NEMATODE PARASITES OF RODENTS—HALL. 51 





form sucker, apparently without a limiting chitinous ring and its 
accompanying papilliform node, and Travassos describes and figures 
a circular sucker with a prominent chitinous ring bearing on its pos- 
terior margin a papilliform node. Even in poorly preserved mate- 
rial the heavy chitinous sucker can be depended on to remain in 
evidence. Schneider figures a worm in which the distance from the 
sucker to the cloacal aperture is more than twice the distance from the 
tip of the tail to the cloacal aperture, whereas -Travassos figures a 
worm in which the distance from the tip of the tail to the cloacal 
aperture is more than five times the distance from the sucker to the 
cloacal aperture. Schneider figures a total of 11 pairs of papillae, 
while Travassos describes and figures a total of 21 pairs of papillae. 
We must therefore conclude that Schneider gave a most inaccurate 
account of the important features of his specimens or that Travassos 
had described a new species. Without feeling that a final verdict 
is possible, I still believe it is better to keep two apparently different 
species separate rather than to suppress Schneider’s description. I 
have therefore accepted Travassos’s species as a new one, and accepted 
the name as a new oné, regarding this species as type of the new genus. 
The specifie name is to be regarded as valid and based on a misdeter- 
mination. There is some question as to the proper action in a case of 
this sort, but as this action makes no change in the name I have pre- 
ferred it. 


Subfamily SUBULURINAE Travassos, lOl4a. 


Synonym.—JAxathlaniinae Lane, 1914. 

Subfamily diagnosis.—WHeterakidae (p. 44): Mouth with lips in- 
conspicuous or lacking, rarely with three lips. followed by a vesti- 
bule; esophageal bulb present; preanal sucker fusiform and not 
limited by a chitinous ring; spicules unequal, one or both occasionally 
lacking or imperfectly chitinized; gubernaculum usually present, 
rarely lacking. : 

Twype-genus.—Subulura Molin, 18600. 

The present writer is unable to determine whether Subulurinae 
Travassos, 19144, or Kathlaniinae Lane, 1914, is the earlier name, as 
Travassos’s paper bears no date of publication and the date of re- 
ceipt of available copies indicates nothing as to whether it preceded 
or followed Lane's paper. As matters stand, the name Subulurinae 
has been used because it is based on a better known genus from 
commoner and better known hosts. Lane's subfamily is based on a 
new genus and species of worm from the turtle in India, and a casual 
examination of the descriptions of the two included species suggests 
that certain features may in time warrant restricting his forms to a 
subfamily Kathlaniinae and divorcing it from the genera which 
may better be included under the Subulurinae. 
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ANALYTICAL KEY TO GENERA OF SUBULURINAE. 


1. Male with no spicules or accessory piece visible-------- Heteroxynema, p. 50. 
Male usually with 2 spicules; occasionally with 1. ————— c" 2 
2. Buccal cavity with very thick chitinous lining in anterior portion and 
with 3 small teeth, with a rounded free edge, limiting the esophageal 
üperture ... quce ee ee DP Allodapa, p. 60. 
Buceal eavity with a very thin lining and with 3 large teeth, with a 
sharp: tree:edeejedt 1S) DASCes 22 e UU Subulura, p. 52. 


Genus SUBULURA Molin, 1860hb. 


Synonyms.—lIIcterakis Dujardin, 1845, of authors; Oxynema von 
Linstow, 1899, of Railliet and Henry, 1914, in part. 

Generic diagnosis.—Subulurinae (p. 51) : Mouth rarely with three 
lips, sometimes round, usually oval or hexagonal with the long axis 
dorso-ventral. Mouth followed by a vestibule with a very thin 
chitinous lining at the base of which are three large teeth, each with 
a sharp free edge, marking the beginning of the esophagus. Esopha- 
gus club-shaped, with a distinct terminal esophageal bulb. Six 
cephalic papillae usually quite distinct. Two lateral membranes 
often present. Males with caudal alae shghtly developed or lacking. 
Spicules equal and provided with an accessory piece. Preanal sucker 
fusiform and without a chitinous ring. Female with the vulva near 
the middle of the body. Uterus probably similar to that of Heterakis. 
Eggs subglobular, almost always containing an embryo when ovi- 
posited. 

T ype-species.—Subulura acutissima Molin, 18600. 

Seurat (1915e) states that Oxynema is a synonym of Allodapa, 
since O. rectum is identical with Allodapa crassispiculum. Oxynema 
is not regarded, therefore, as a subgenus of Subulura. 


ANALYTICAL KEY TO SPECIES OF SUBULURA. 


PE Herd simple... Jee a eee Subulura andersoni, p. 92. 
Head with 3lipszz--z---mol2oosmeeame ee oe 2. 
2 "Male 13 mm. Jong;*from Catta apene- -------- Subulura uneinata, p. 53. 


Mile less than 12 min. long; from Eucrerus erythropus._Subulura boucti, p. 94. 


SUBULURA ANDERSONI (Cobbold, 1876) Railliet and Henry, 1914. 


Synonym.—.scaris andersoni Cobbold, 1876. 
Specific diagnosis—Subulura (p. 52): Head simple and unarmed. 





Dody finely drawn out in front and sharply pointed behind in both 
sexes. 

Male attains a maximum length of 19.5 mm. Tail“ furnished with 
a minute oval-shaped spine at the tip.” Two long arcuate spicules 
slightly winged at the distal extremity (fig. 58). 
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Female attains a maximum length of 19 mm. and a thickness of 
1] mm. Tail “with the terminal spine continuous and scarcely dis- 
tinct ” (fig. 58). Vulva not located. Ova nearly spherical, 50 to 63 p 
in diameter, and containing coiled embryos when oviposited. 

Host.—Sciurus species. 2 ; 

Location.—Cecum. 

Locality.—Northeast India. 

The presence of embryos in the egg 
when oviposited, as well as the site of 
infestation, indicate clearly that this 1s 
not a species of Ascaris, as Cobbold 
made it. Railiet and Henry have 
tentatively assigned it to the genus 
Subulura, and despite the fact that the 
evidence is quite incomplete in impor- 
tant respects, it still seems sufliciently 
likely to warrant placing it there 





: T i FIG. 58.—SUBULURA ANDERSONI. Pos- 
rather than leaving it in a genus in TERIOK CATRENITY OF TIB MALE (0) 


which it obviously does not belong. uu ct 


ED. AFTER COBBOLD, 1876. 
Cobbold’s statement that the worm 


has a simple head has been used in the key to differentiate this species 
from the following, but Cobbold’s study of his species was not ade- 
quate for proper description, and it can not be taken too seriously. 
The worm may or may not have lips. 


SUBULURA UNCINATA (Rudolphi, 1819) Hall, 1916. 


Synonyms.—Ascaris uncinata Rudolphi, 1819; //eterakis uncinata 
(Rudolphi, 1819) Schneider, 1866. 

Specific diagnosis —Subulura (p. 52): Mouth with three lips. 
Lateral membrane begins one-third of the length of the body from 
the head. 

Male 13 mm. long. Tail ends in an attenuate unciniform apex 
(fig. 59). Bursa very little developed. There are five pairs of 
preanal papillae, of which one pair is adjacent to the sucker, three 
pairs close to the cloacal aperture, and one pair about halfway be- 
tween the cloacal aperture and the sucker. There are six pairs of post- 
anal papillae. One pair of preanal and one pair of postanal papillae 
are large and prominent. The sucker is fusiform and, judging from 
this shape and from Schneider’s figure, is without a chitinous ring. 

Female.—16 mm. long. Tail straight and sharp. 

Hosts.—Cavia aperea (Cavia aperia), Cuniculus paca (Agouti 
paca). 

Location.—Cecum. 

Locality.—Brazil. 


54 PROCEEDINGS OF TUE NATIONAL MUSEUM. vor. 50. 





This is the species which Travassos has regarded as identical with 
his Puraspidodera uncinata. For reasons given in the discussion of 
that species, it seems safer to regard the two species as distinet. On 
the other hand, it seems quite likely, as far as the descriptions are 

concerned, that Subulura boueti and S. uncinata 
are identical, though they are kept separate here 
on account of the different hosts and localities 


o o and to await additional data. The only differ- 
ence in size utilized in compiling the key 1s of no 
significance. 


SUBULURA BOUETI (Gendre, 1911) Travassos, 1913. 


Synonyms.—lTeterakis boueti Gendre, 1911; 
Subulura (Oxynema) boueti (Gendre, 1911) 
Railhet and Henry, 1914. 
! Specific diagnosis.—Subulura (p. 52): Body is 
o e i pale yellow and is attenuated, especially poste- 
riorly,in both sexes. There are two small lateral 
alae. The cuticle is finely striate. The cephalic 
extremity is truncated and shows no trace of lips 
or sign of demarcation from the rest of the body. 
The head bears six fungiform papillae, almost 


9 o. equidistant in arrangement, four of them sub- 
o of median and two lateral, disposed in a circle 
o 9 n about the buccal orifice which is large, circular, 
one and yawning. The mouth cavity is large and 


cylindrical, its base provided with three strong 
museular teeth covered with chitin. The pharynx 
59 is short. The esophagus thickens gradually to 
its posterior extremity where it presents a slight 
swelling. The esophageal bulb is rounded. The 
Hic. 59.—SvBULURA UNCI- intestine, which at its origin is larger thang 
NATA. POSTERIOR EX- . . . 
TREMITY or MALE; vex. eSOPhageal bulb, follows a straight line without 
TRAL VIEW. ENLARGED. notable-variation to the anus. The excretory 
AFTER SCHNEIDER, 1866. o 
pore oecurs on the ventral surface at the union 
of the anterior and iniddle third of the length of the esophagus. 
Male 9.55 to 11.10 mm. long and 440 to 480 p thick. Esophagus 
1/5.5 to 1/6 and tail 1/28 to 1/31. of total length of body. The pos- 
terior region (figs. 60 and 61) is always curved toward the ventral 
surface and terminates in a conical pointed tail, followed by a small 
mucronate appendix. It is provided with a bursa, of which the alae 
extended from the region of the sucker to the base of the caudal 
appendix. The sucker is oval and is not delimited by a chitinous ring. 
There are five pairs of preanal and six pairs of postanal papillae. 
The first pair of preanal is submedian and is even with the middle of 
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the sucker; the second pair is submedian and almost equidistant be- 
tween the sucker and the cloacal aperture; the third pair is submedian 
and is just anterior of the cloacal aperture; the fourth and fifth pairs 
are close together and lateral, the fifth being farthest from the median 
line and sustaining the bursal membrane. The first and second pairs 
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Fic, 60.—SUBULURA BOU- 
ETI. POSTERIOR EX- 
TREMITY OF MALE; VEN- 





TRAL VIEW. ENLARG- FIG. 61.—SUBULURA BOUETI. POSTERIOR EXTREMITY 
ED. AFTER GENDRE, OF MALE; LATERAL VIEW. ENLARGED. AFTER 
1911. GENDRE, 1911. 


of postanal papillae are large and submedian; the fifth and sixth 
pairs are also submedian, but much smaller; the third and fourth 
pairs are lateral, the third pair sustaining the lateral membrane and 
the fourth pair being the smallest of all the papillae. There is a 
single spicule, the right, and an accessory piece (fig. 62). The 
spicule is strong, curved, and finely striate transversely. It is 980 p 
long and is composed of two distinct parts; the short proximal part 
is cylindrical and terminates in a funnel-shaped head, while the 
longer distal part terminates in a point and is provided with two 
lateral alae. The accessory piece is awl-shaped and abruptly en- 
larged at the base. On its ventral face is a groove, along which the 
spicule slides, formed by a simple depression on the side of the base 
and by two small, flexible, membranous folds on the side of the point. 

Female 15.52 to 18.78 mm. long and 600 to 640 » thick. Esophagus 
is 1/7.6 to 1/8.4 and tail 1/11.9 to 1/13.8 of the total body length. 
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The tail (fig. 63) 1s straight and conical and terminates in a small 
point comparable to that of the male. The vulva is very prominent 
and visible to the naked eye. It opens transversely on the ventral 
surface in the anterior portion of the body about 1/9.5 of the total 


a 
62. 63. 


FIGs. 62, 63.—SUBULURA BOUETI. 62, ACCESSORY PIECE IN ANTERIOR, Q, AND POSTERIOR, b, VIEW, AND 
THE SPICULE, C. AFTER GENDRE, 1911. 63, POSTERIOR EXTREMITY OF FEMALE. ENLARGED. AFTER 
GENDRE, 1911. 


C. 


4. 


body length from the head. The genital apparatus is double. The 
eggs have thin shells and are rounded in shape. They average 62 p 
long and 52 » wide. They contain an embryo, always rolled up like 
a snall, in a uniform fashion, when oviposited. 

IIost.—Eucverus erythropus (Xerus erythropus}. 

Location.— Intestine. 

Locality —Agouagon, Dahomey. 

As noted in the discussion of S. uncinata, there seem to be no 
morphological differences between that species and S. doueti. 


HETEROXYNEMA Hall, 1916, new genus. 


Generic diagnosis —Subulurinae (p. 51): Mouth with three lips; 
teeth feebly, if at all, developed at the base of the mouth. Two 
cervical alae present. No spicules or gubernaculum visible. Pre- 
anal sucker fusiform and without a chitinous margin, the margin 
consisting of a delicate cuticular membrane, which is apparently 
lacking in the median line anteriorly and posteriorly, so that the 
sucker has two lateral cuticular membranes. The vulva is near the 
union of the anterior and middle thirds of the body. "The eggs are 
bluntly pointed, somewhat similar to those of Oxvyuris. 

Ty pe-species—Heteroxynema cucullatum Hall, 1916. 
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HETEROXYNEMA CUCULLATUM Hall, 1916, new species. 


Specific diagnosis.—lIleteroxynema (p. 56): Males approximately 
half as long or less than half as long as females (fig. 64). The 





omm 





64. 65. 
FIGS. 64, 65.— HETEROXYNEMA CUCULLATUM. 64, MALE, a, AND FEMALE, b. 65, HEAD: d, DORSAL VIEW; 
b, VENTRAL VIEW. 
cuticle has a transverse striation. There are three simple lips, one 
dorsal and two latero-ventral, each bearing a median papilla appar- 
ently double and with a papilla between the adjacent lips. The 


58 PROCEEDINGS OF THE NATIONAL MUSEUM, VOL. 50. 
Ee ee eee 
buccal cavity is simple and shallow. The esophagus is club-shaped, 


gradually thickening posteriorly and terminating in a bulb. The 
bulb is often deeply set in the dilated enfolding anterior end of the 
intestine. The prominent cervical alae 
start at the base of the lips and swing 
around toward the ventral surface 
(fig. 65). 

Male 2.786 to 4.47 mm. long and 1410 
to 170 y. thick in front of sucker. Head 
diameter about 65 y. The esophagus, 
exclusive of the bulb, is about 355 to 515 
u long and 50 to 70 y thick. The bulb 


in one specimen. The bursal membrane 
is very slightly developed. Most of the 
caudal papillae (fig. 66) are clustered 
about the cloacal aperture, a single pair 

holding an iso- 
lated position 85 
to 112 » from 
the tip of the 
tail. The clo- 
acal aperture is 
about 235 u 
from the end of 
the tail. Here 
is a line of 6 
adanal papillae, 
two outer larger 
ones and two 
smaller ones 
just median of 
each of these. 
Just posterior of 
these papillae is 
vomi. a pair in the 


! | /2omm. 
Fig, 66.—IIETEROxYwEMA cucur- Submedian posi- 


LATUM. POSTERIOR EXTREMITY tion fol] owed FIG. 67.—HETEROXYNEMA CUCUL- 
OF MALE. ? LATUM. ANAL SUCKER OF MALE. 


is 186 to 172 y long and 112 to 145 y. o 
thick. Nerve ring 130 y. from head end dr 
enun 
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directly by an 
unpaired papilla in the median line. No preanal papillae have been 
observed, the total number of papillae present being 11. There are 
no spicules present. The sucker (fig. 67) has a delicate longitudinal 
and transverse sculpturing which gives the effect of fenestration. 
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It is fusiform, 112 to 180 y long and of variable width owing to con- 
traction and folding of the flexible edges. These cuticular mem- 
#ranes are on the lateral margins Am. 
of the sucker, but are apparently m). 
lacking in the median line anteriorly 
and posteriorly. The posterior 
border of the sucker is about 515 to 
600 y. from the tip of the tail. 
Female 7.39 to 7.9 mm. long and 
345 to 415 p thick in the region of 
the vulva. The posterior end of the 
body terminates in a blunt point. 
lhe esophagus, exclusive of the 
bulb, is about 430 to 535 y long and 
56 to TO y thick. The bulb is 198 
to 240 yv long and 130 to 185 ù 
thick. Nerve ring 170 y. from head ci engi 
in one specimen. The anus is about pide M. i 
1.60 mm. from the tip of the tail. AW 
The vulva is at the union of the 
anterior and middle thirds of the 
body, 1.8 to 3.265 mm. from the 
head. The vagina has its walls | 
wound with a close spiral similar to BR m D ue cvi 
that of Zeterakis spumosa, and ex- POSITION OF VAGINA. X 92.5. 








Fic. 69.—HETEROXYNEMA CUCULLATUM. EGGS, X 340. 


C] 
tends forward from the vulva toward the head and then turns back 


toward the tail (fig.68). The posterior portion of the body is densely 


60 PROCEEDINGS OF THE NATIONAL MUSEUM. voL. 50. 





filled with uterine convolutions distended with eggs. Apparently two 
uterine branches. "The eggs (fig. 69) are of the same type as those 
of Oxyuris, elongated, flattened on one side and the ends terminati 
in rounded points. They are 98 to 100 » long and 35 p thick. 

fTost—Eutamias amoenus operarius. 

Location.—Cecum and large intestine. 

Locality.—San Acacio, Costilla County, Colorado. 

Type material.—No. 16637, U.S.N.M. (Bureau of Animal Industry 
helminthological collection). 

It seems probable that the males in the writer's possession are 
sufficlently mature to have the spicules developed, as the eggs in the 
females show various segmentation stages. 


Genus ALLODAPA Diesing, 1861. 


Synonym.—Not Allodapa Brunn, 1878, orthopteron ; Oxynema von 
Linstow, 1899. 

Generic diagnosis.—Subulurinae (p. 51): Body reddish in color, 
thick, attenuated posteriorly, and with two lateral cervical alae. 
Mouth elongated dorso-ventrally and surrounded by six papillae. 
The buccal cavity with a thick chitinous lining in its anterior 
portion; at its base three small teeth, with a rounded free edge, 
limiting the entrance to the esophagus. The esophagus is club- 
shaped posteriorly, and there is a distinct esophageal bulb. The 
nerve ring surrounds the anterior portion of the esophagus and the 
ventral excretory pore is posterior of the nerve ring. The vulva is 
anterior of the middle of the body and is not prominent. The ovi- 
jeetor is directed anteriorly and is characterized by a very long 
sphincter, presenting at one point a globular secreting portion where 
the egg remains some time before oviposition. The male has straight 
caudal alae. There are two spicules, terminating in fine points, and 
a triangular gubernaculum. The sucker is some distance from the 
cloacal aperture, devoid of a chitinous ring and shows radiating 
muscular fibers. 

Type-species.—Adllodapa allodapa (Creplin, 1853) Seurat, 1911a. 

Seurat (1915e) states that the type of Owynema, O. rectum, is 
identical with Adlodapa crassispiculum. 


ALLODAPA ELONGATA Seurat, 1914c. 


Specifie diagnosis —Allodapa (p. 60): Long, slender worms, with 
straight cervical alae which are finely striate transversely and do 
not extend posterior of the middle of the esophagus. Mouth sur- 
rounded with six papillae. The buccal cavity (fig. 70) divided into 
two parts, the anterior portion with a thick chitinous lining, the 
posterior portion with a separate thick chitinotf lining and with 
three cuneiform, sharp-pointed, slightly bent teeth. 
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Male 20.5 mm. long. Esophagus very short, the total length, in- 
cluding the bulb, equal to one-fourteenth of the body length. The 
tail (fig. 71) is short; the distance from the cloacal aperture to the 
tip of the tail is 230 a. The sucker is feebly developed, elongated and 
without chitinous ring. The caudal alae are straight. There are 
10 pairs of caudal papillae, of which 5 are pre- 
anal and 5 postanal. The most anterior pair of 
preanal is asymmetrieally disposed in the region 
of the sucker; the second pair asymmetrically 
disposed in the region near the origin of the 
caudal alae; the third pair is asymmetrically 
disposed in the region of the gubernaculum; the 
fourth and fifth pairs are close together and 
slightly asymmetrical in the region just anterior 
of the cloacal aperture, the fifth pair support- 
ing the caudal alae. The first and second pairs 
of postanal papillae are sessile and are sym- 
metrically disposed; the third pair supports the 
caudal alae; the fourth pair is sessile and sym- 
metrical; the fifth pair is quite asymmetrical 
and supports the caudal alae. The caudal glands 
open on the 
ventral surface. 
between the 
third and fourth 
postanal papil- 
lac. The spic- 
ules are short 
and equal, 250 t. 
long. The gub- 
ernaculum is 

, Fie. 73.— XLLODAPA 
shaped like an MG HA USUS 


arrowhead and RIOR EXTREME A 
MALE; VENTRAL VIEW. 
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IG. 70.—^ LLODAPA EL TA. LATER- : " 
E No Rus MO ons OF THE es 120 be long. a, ORIFICE OF CAUDAL 
2 9 GLAND. AFTER SEU- 
HEAD. X120. AFTER SEURAT, 1914. Female 36 : 


: RAT, 1914. 
mm. long, with a 


maximum thickness of 650 y. The esophagus is very short; its length, 
ineluding the bulb, is one-seventeenth of the total length of the worm. 
The short tail (fig. 72) is conical and 915 p long; the caudal glands 
open in its posterior fourth. The inconspicuous vulva is anterior of 
the middle of the body and divides the body in the ratio of 5:8. ‘The 
ovijector is directed posteriorly (?), the very elongated tube attain- 
ing a length of 8 mm. The posterior uterus extends to the origin of 
the rectum and the anterior uterus extends within a millimeter of the 
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esophageal bulb, the ovaries being side by side in the prevulvar re- 
gion. Eggs numerous, containing an embryo when oviposited, and 
TO to TT p long by 63 to 65 p thick. 

Ilost.—Dipodillus campestris (Dipodilla campestris). 

Location.—Cecum. 

Locality —Bou-Saada, Algeria. . 

In a previous paper Seurat (19142) has noted that 
Allodapa has the ovijector directed anteriorly. I 
have queried in the foregoing his statement that 
A. elongata has the ovijector directed posteriorly. 


SHURATINAE Hall, 1916, new subfamily. 


Subfamily  diagnosis.— Heterakidae (p. 44): 
Transitional forms in which the male is without an 
anal sucker. Mouth with two lips. No esophageal 
bulb present. Male with short, equal, or subequal 
spicules, and with a gubernaculum. Vulva near 
middle of body. Uteri divergent. 

1 ype-genus.—Seuratum Hall, 1916. 





FIG. 72.—ALLODAPA 
ELON a SEURATUM Hall, 1916, new genus. 


RIOR EXTREMITY OF 


FEMALE; VENTRAL Synonym.—O phiostomum Creplin 1839 of Seu- 
VIEW. 4a, ORIFICE T ? ) 
or caupaL anawp, Yat, 1915a. 


wma ee Generic diagnosis —Seuratinae (p. 62): Charae- 
ters of the subfamily. 
T ype-species.—Seuratum tacapense (Seurat, 1915a) Hall, 1916. 
This genus is named after Seurat, in recognition of his consider- 
able contributions to nematology, especially in regard to the structure 
and importance of the female genitalia. 


SEURATUM TACAPENSE (Seurat, 19150) Hall, r916. 


Synonym.—O phiostomum tacapense Seurat, 1915a. 

Specific diagnosis.—Seuratum (p. 62): Slender worms, attenuate 
at both extremities, the posterior extremity terminating in a small 
mucronation. Cuticle with fine transverse striations at intervals of 
10 p, and with 64 longitudinal bands, very straight, dark, and pre- 
senting 1n the median line of each band a dentiform thickening of the 
transverse siriations, the point of this dentiform structure being 
directed posteriorly (fig. 73). The straight lateral lines are 60 p 
wide. No lateral alae present. There are numerous long straight 
muscle cells. There are two not very prominent cervical papillae, 
situated about two-fifths of the length of the esophagus from its 
anterior extremity. The exeretory pore is very small and opens 
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in the mid-ventral line posterior of the nerve ring and a little anterior 
of the level of the cervical papillae (fig. 74). The mouth (fig. 75) 
is elongated dorso-ventrally and bounded by two lateral lips with a 
thick internal border; each lip bears two large papillae. The mouth 
opens into a very short buceal cavity with 
a thick lining. The esophagus 1s notably 
short; it is one-twentieth of the total length 
of the body of the female and one-twenty- 
second of that of the male. The nerve ring is 
situated one-fifth of 
the length of the 
esophagus from the 
anterior extremity. 
There is no division 
into muscular and 
glandular portions. 
The pesterior éxtrem- 
ity at the union with 
the intestine has a 
valvular structure. 
Male 18.5 to 22.5 
mm. long and with a 
maximum thickness 
of 480 y. The short, 
conical tail termi- 
nates in a small 
mucronation. The 





73. 14. 75. 


Fics. 72-75.—SEURATUM TACAPENSE. 73, A FRAGMENT OF CUTICLE. MAGNIFIED, AFTER SEURAT, 1915. 
74, ANTERIOR EXTREMITY OF BODY, AFTER SEURAT, 1915. 75, a, HEAD VIEWED FROM THE FRONT; b, 
POSTERIOR EXTREMITY OF MALE, VENTRAL VIEW. AFTER SEURAT, 1915. 


distance from the cloacal aperture to the posterior extremity 
of the tail is 250 p. There are two straight symmetrical bursal 
alae (fig. 75). From a distance anterior of the cloacal aperture the 
ventral region of the body is covered with about 20 longitudinal 
rows of cuticular shields which become confluent a short distance 
anterior of the cloacal aperture; the circumcloacal region and the 
bursal alae are entirely covered with these shields, with a resultant 
verrucous appearance; only the inferior lip of the cloacal aperture 
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forms a smooth semicircular area. The transverse striation termi- 
nates on the ventral surface 300 » anterior of the cloacal aperture. 
The cloacal aperture is bounded by a very distinct anterior border. 
There are four pairs of large sessile preanal papillae, the first pair 
being situated anterior of the origin of the bursal alae. There are 
six pairs of postanal papillae, of which the second and fifth pairs 
posterior of the cloacal aperture are pedunculated. The short 
spicules are equal or subequal, 140 p long, and slightly curved. They 
are only in contact at their distal extremities, forming a V inside the 
gubernaculum; the very small gubernaculum is triangular. 

Female 45 mm. long with a maximum thickness of 900 p. The 
cervical papillae are 600 » from the anterior extremity, and the 
excretory pore is 450 » from the anterior extremity. The short tail 
is 710 » long and terminates in a small mucronation. The vulva is 
hard to locate. It opens 2 mm. anterior of the middle of the body 
and is a transverse slit 45 » long, communicating with a short vagina, 
which is continued as a tubular ovijector which extends anteriorly 
and then turns and continues posteriorly. The uteri are divergent. 
The relatively large subspherical eggs are 52 by 42 p in diameter 
and contain an embryo when oviposited. 

Host.—Ctenodactylus gundi. 

Location.—Small intestine. 

Locality —Matmata, South Tunis. 

Seurat states that this species is very close to Ophiostomum mu- 
eronatum Rudolphi from the bat, differing in its larger size, the 
more posterior position of the vulva, and in the dimension of the 
eggs. He adds that this brings up the number of species in this 
genus to two, since the other nematodes described for this genus 
belong to other genera. Unfortunately, the type of the genus Ophi- 
ostomum Creplin, 1839, emendation of Ophiostoma Rudolphi, 1801, 
is also the type of the genus C'yst?dicola Fischer, 1798, thus eliminat- 
ing Ophiostomum entirely as a generic name. He states that it is 
related in some ways to those members of the Heterakidae with two 
lips and with Dichylene in the Acuariidae. 

The site of infestation, the small intestine, makes 1t entirely 
unlikely that this form should have a very close relationship with 
the Acuariidae, a family of the Filarioidea, as no members of the 
Filarioidea are known to be parasitic in the small intestine. On the 
other hand, the relationship to the Heterakidae is so marked that I 
have felt it necessary to include this form in that family in spite of 
the fact that there appears to be no anal sucker in the male. Its 
nearest generic aflinities are perhaps with Daenitis, which also lacks 
an esophageal bulb, has a mouth with two lips, and has the vulva in 
the middle of the body, two equal spicules and a gubernaculum in 
the male, but differs in the possession of a sucker, though the sucker, 
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it should be noted, is one without a chitinous margin, and therefore 
of relatively weak development. 


Family OX YURIDAE Cobbold, 1864. 


Family diagnosis —Ascaroidea (p. 39): Meromyarian. Mouth 
with simple, usually inconspicuous lips. Male usually with one 
spicule, at times reduced, imperfectly chitinized or absent. Caudal 
extremity of female much elongated and subulate. Vulva anterior. 
Eges characteristically flattened on one side. 

Type-genus.—Oxyuris Rudolphi, 1803. 

Seurat (19155) states that the Oxyuridae, although considered 
by most authors as belonging with the Ascaridae, are very distinct 
and should be considered as a special group having the same origin 
as the Heterakidae, but having evolved independent of the latter. 
The Ascaridae, on the contrary, he would consider as the extreme 
type of one ramification of what he calls the phylum Heterakidae. 


OXYURINAEH Hall, 1916, new subfamily. 


Subfamily diagnosis —Oxyuridae (p. 65): Males with one spicule, 
at times lacking or imperfectly chitinized. 
Type-genus.—Oxyuris Rudolphi, 1803. 


ANALYTICAL KEY TO GENERA OF OXYURINAE. 


l. Males with a longitudinal row of transverse comblike cuticular structures 
CENE We EE UC cree cec ee eee Dermaioays, p. 90. 
ELEC Without such structure uou Lc ee eec O.Pyuris, p. 65. 


Genus OXYURIS Rudolphi, 1808. 


Synonyms.—Oxvyurus Lamarck, 1816; Lepturis BSchlotthauber, 
1860; Dermatowys Schneider, 1866; Oxiurus Sonsino, 1878; Owyurus 
Rudolphi, 1803, of Brumpt, 1910; Syphacta Seurat, 1916; Fusarella 
Seurat, 1916. 

Generic diagnosis.—Oxyurinae. (p. 65): Mouth naked or sur- 
rounded by slightly salient lips. Esophagus long, followed by a 
bulb, usually quite distinct. Males small and of relatively rare occur- 
rence; provided with one spicule, which may be imperfectly chitin- 
ized or not developed. One or more pairs of papillae in the vicinity 
of the cloacal aperture. Females have the caudal extremity greatly 
elongated and subulate. There are two ovaries. The vulva is located 
in the anterior portion of the body as a rule. The eggs are elon- 
gated, thin shelled, asymmetrical, flattened on one side and ending 
in rounded points. Embryo may or may not be formed at oviposi- 
tion: In O. vivipara some females are oviparous and some viviparous. 

Ly pe-species.—Oxyuris equi (Schrank, 1788) Blanchard, 1849. 
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The genus Oxyuris includes about 100 species, but a study of over 
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a dozen species shows the general characteristics quite constant and 
the variable features not readily capable of a group arrangement. 


ANALYTICAL KEY TO SPECIES OF OXYURIS. 


Femates. 


. Description inadequate; in Procavia syriaca (Hyrax syriacus). 
Oxryuris pugio, p. 83. 
Description recognizable 22 222s. _- 22.2 Se eee eee 21 
. Vagina normally everted externally through vulva__________.________= 15. 
Vagina not normally prolapsed... T 3: 


. Over 2 cm. long, the tail approximately equal to the rest of body. 


Oxryuris obesa, p. SO. 
Less than 2 cm. long, or if more, tail not approximately equal to rest of 


| Dc ee ee Re S s 4 
4. Mouth with six hooklike lips bent outward... .. O.ryuris hamata, p. 19 
Mouth not provided with hooklike lipS---------------------------—--—-—- 5 
5. Tail ornamented with 35 to 48 prominent cuticular annuli. 
Oxyuris ambigua, p. 68. 
Tail not ornamented with cuticular annuli--—————— eee 6. 
6. Head strongly inflated; cervical alae terminate posteriorly in recurved 
NUNS 2s c —- c ee Oryuris tetraptera, p. S6. 
Head not strongly inflabd- —— se ee 7. 
*. Posterior half of esophagus conspicuously pigmented brown. 
Oryuris polyoon, p. 98. 
Posterior half of esophagus not differentially pigmented---------------- 8. 
S cOverxÜ ini dons. —  —— c EE Oryuris flagellum, p. TT. 
Less than 20 mm: low®.-.-.. 2... 5. --_ 2 ——— eee 9. 
OS FOver 15 mim lontana a Oryuris seiuri, p. 84. 
Less than 15 mm. longo- -a-e ee eee 10. 
TOU Over 10 mm- lonr ay ea ee ee Oryuris stossichi, p. 84. 
Less tham 10 mm: longs- aaa a ee ee eee 11. 
11," Ofer Samim lons = a -— a Oxryuris acutissima, p. OT. 
Less than 8 mm. Totg- -2 aaa aa . . «PN 12. 
12. CERVICUIE He: presenti nennen Oxryuris ungula, p. 94. 
Cervical alae absent or inconspictrous Aa a T3. 
13. Mouth with four double and two single papillae.- Oryuris stroma, p. 85. 
Mouth with single papillae___.....__...........-.-s.2____ == 14. 
14. Vulva transversely elongate and followed posteriorly by bulla. 
Oxryuris triradiata, p. 90. 
Vulva on a more or less prominent cone, not followed by bulla. 
Oryuris obvclala, p. S1. 
15. Not over 3 mm. long; lateral alae in median region of body. 


16. 


Oryuris pallaryi, p. 95. 
More than 5 mm. long; no lateral alae in median region of body... 16. 
Maximum length 18 murs Mc Oryuris cvoluta, p. 7 
Maximum length 19.6 mnugupeec Oxryuris hilgerti, p. T4. 


Males. 


. Males unknown__O.ryuris acutissima (p. 61), O. flagellum (p. 77), O. hamata 


(p. 79), O. obesa (p. 80), O. seiuri (p. S4), O. pugio (p. S3). 
Males known....-.----c-2-e-—-——— eee eee wen 
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2. Not over 2 mm. long; tail with preanal bulla and 3 large preanal cuticular 
lun» gpl. — mr ee Oryuris stroma, p. S5. 
Not over 2 mm. long and with only 2 preanal cuticular bosses; or more than 
2 mm. long and no preanal bulla or bolsters present. 2 2 3. 

3. Not over 2 mm. long and with 2 preunal cuticular bosses. 
O.ryuris pallaryi, p. 95. 


More than 2 mm. long and no preanal bosses present------------------ 4. 

4. Tail hoof-shaped in lateral view and with two cuticular projections on each 
SDS, PEE aS oe a co. EE EE Ee er Owyuris ungula, p. 94. 

ai MOOS hübelesr.ulconllcc-. cx. so vm oh cac 5. 


5. Prominent bursa supported by a large dorsal and 2 large lateral rays. 
Oxryuris Uriradiata, p. 90. 
INDseuchuburss forinablolezazllcuceeomc—————-————— mmm matrum 6. 
6. Posterior half of esophagus conspicuously pigmented brown. 
à O.ryuris polyoon, p. 98. 


Posterior half of esophagus not differentially pigmented---------------— T. 

7. No lateral alae other than small cuticular ridges on each side of lateral 
lines Se a e DU NE NT Oryuris ambigue, p. 68. 
Lateral alae present in cervical region... cer. LLL ete S. 

S. Prominent conical raylike postanal papillae__________ Oxvyuris eroluta, p. TO. 
Posie) papillae not raylike---. LLL LLL eee i 
TEEKOND atO sunm, long eR O.ryuris stossichi, p. S4. 
Notrovell o 2 qn. TOWN oe oe ee RA——— ELT 10. 

HO Erom 3.9 t0 6.2 MNI. ONG. ono -a Oryuris hilgerti, p. TA. 
NOTONS IMN. lone at ll aaa a a RE T PERLE 11. 

11. Head strongly inflated; cervical alae terminating posteriorly in recurved 
[TE TEE 1S lp e aa a Ozyuris tetraptera, p. 8G. 


12. Head not strongly inflated; no cervical alae present LO egyuris obrelata, p. S1. 
OXYURIS ACUTISSIMA (Zeder, 1800) Hall, 1916. 

Synonyms.—fusaria acutissima Zeder, 1800; clscaris acutissima 
(Zeder, 1800) Rudolphi, 1809. 

Specific diagnosis.—Owyuris (p. 65): Body thinned at both ends, 
the anterior end thicker. Head pointed, with three lips. Two 
lateral alae extending to the caudal extremity. Esophagus at first 
narrow, then considerably dilated, and separated by a constriction 
from the much dilated origin of the intestine. 

Male unknown. 

Female 8.4mm. long. Tail almost trihedral, subulate, diaphanous, 
and comprising almost a third of the entire length of the worm. 
The vulva has prominent lips and 1s situated at the thickest part of 
the body. 

Host.—Sciurus vulgaris. 

Location —Cecum. 

Locality.—Vienna, Austria. 

Dujardin (1845) states that he has not been able to find this 
parasite, but from the description of Zeder, the only one who has 
seen the worm, he judges it be an Oxyuris. There appears to be 
little question but that this should be transferred to the genus 
Oxyuris, 
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OXYURIS AMBIGUA Rudolphi, 1819. 


Synonyms.—Oxyurus ambigua (Rudolphi, 1819) Bellingham, 
1844; Passalurus ambiguus (Rudolphi, 1819), Dujardin, 1845. 
Specific diagnosis —Oxyuris (p. 65): The usual Owvyuris shape. 
that of a spindle greatly prolonged and attenuated posteriorly. The 
mouth is simple and is surrounded by four 
symmetrically arranged papillae. The pharynx 
is armed with a tripartite, chitinized dental 
structure. The esophagus is elub-shaped, in- 
ereasing in size posteriorly, and is separated 
from the spherieal esophageal bulb by a deep 
constriction. The bulb contains.a ehitinized ap- 
paratus for the comminution of food. The 
esophageal bulb is separated from the anterior 
portion of the intestine by a deep constriction. 
The intestine is a straight thin-walled tube of 
almost uniform diameter, which is separated 
from the rectum by a pronounced. constriction.: 
The reetum is piriform and short in young 
speeimens; it is elongated in older ones. In- 
ternally it presents a division into an anterior 
and posterior portion. There are a number of 
conspicuous cell structures, possibly glandular 
in nature, in connection with the rectum. There 
are no lateral alae, but there are sharp cutieular 
ridges on each side of each lateral hine which 
show as distinct. parallel lines on each side of 
the body. There is a prominent transverse 
striation. 
Male 4.3 to 5 mm. long (von Linstow (1899) 
Fic. 76.—Oxyuris aM- gays 2.0 mm.) and 240 to 275 p thick. Head 
Pre op matr. diameter, 55 to60p. Esophagus, exclusive of the 
ENLARGED. AFTER — bulb, 370 to 412 y long and with a maximum 
ker. thickness of 60 to 70 p. Esophageal bulb almost 
spherical, 120 to 130 p long by 112 to 125 p thiek. The nerve ring is 
150 to 175 p from the head end. The distance from the cloacal aper- 
ture to the posterior end of the body is 370 to 410 y. There is a bur- 
sal membrane. There are five papillae in relation with the cloacal 
aperture (fig. 76). One pair of these, commonly regarded as pre- 
anal, is practically adanal. Another pair is postanal and very close 
to the cloacal aperture. The other papilla, unpaired, is directly be- 
hind the cloacal aperture. Another pair of papillae is located 130 to 
150 y. posterior of the cloacal aperture at the point where the body of 
the worm suddenly narrows to form the long, thin tail, which is 225 
to 960 y. long (fig. TT). The spieule is 90 to 120 y long, simple in 
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shape, the first half of almost uniform diameter, with a gradual 
taper posteriorly and slightly curved. 

Female 9 to 11 mm. long (von Linstow’s measurements of 6.4 mm. 
must be regarded as those of rather small specimens) and attaining 
a maximum diameter behind the vulva of 515 to 590 u. Head diameter, 
50 to 70 y. The posterior end of the 
body has a quite distinctive structure. 
Posterior of the anus is a long tail 
(fig. 78) which, with the exception of a 
thin terminal portion, shows in optieal 
section, first the cuticle, externally, then 
the cellular walls of the prolenged body 
cavity, and finally the clear area indi- 
cative of the cavity itself, thus forming 
five parallel bands. For over half the 
length of this tail the proximal portion 
shows only a very fime transverse 
striation. The remaining distal portion 
shows a number of definite annular 
structures, usually 35 to 48 in number, 
formed by the annu- 
lar splitting of the 
cuticle, the part be- 
tween the separated 
surfaces of cuticle 
containing a granu- 
lar content (fig. 79). 
The proximal three 
or four of these an- 
nuli show an m- 
creasing size, the first 
being at times barely 
indicated, then there | 
are a variable num- ra 





FIG. 77,.—O X YUR IS : , 
PU ba ber of uniform. size 


RIOR EXTREMITYOF pnd finally a long 
MALE, VIEWED 


FROM TIE sIppg. S@CYrles O Í annuli FIG. 78.—OXYURIS AMBIGUA. Pos- 


TERIOR EXTREMITY OF FEMALE. 


ENLARGED, AFTER gradually diminish- 
ENLARGED. 


SCHNEIDER, 1866. A " : 
ing ın size. The 
granular content gives the gross effect of dark bands and the micro- 
scopic effect of cuticular areolar markings. At the posterior end of 
this part of the tail there is a constant nucleus in the median field. 
The esophagus, exclusive of the esophageal bulb, is 495 to 535 p long 
and 68 to 80 » thick. The esophageal bulb is almost constantly 
spherical with a fairly uniform diameter in mature females of about 
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155 p. The nerve ring is 190 to 215 p behind the anterior end of the 
body. From the anus to the end of the tail is 2.34 to 4.51 mm., of 
which the thin, solid terminal portion is 
190 to 210 u. The vulva is 1.54 to 1.89 mm. 
from the anterior end. The vagina extends 
far posteriorly and then branches, sending 
two uteri forward. Eggs of typical 
Ovyuris shape, flattened on one side, 95 to 
109 p long by 43 y thick in utero. (Von 
Linstow’s measurements of 130 by 53 p are 
probably for the eggs as oviposited.) 

Tlosts—Oryctolagus cuniculus | (Lepus 
cuniculus), Lepus europaeus (Lepus tim- 
idus), Lepus areticus (Lepus glacialis), 
Lepus species, Sylvilagus floridanus mal- 
lurus. 

Location.—Cecum and large intestine. 
(Von Linstow (1899) lists it from “ Cav. 
abdom.”) 

Localities.—Germany, | Austria, United 
States (Washington, District of Columbia; 
Dethesda, Maryland; Nebraska; Detroit, 
Michigan). |. 

Life history.—Probably direct and sim- 
ple. Eggs oviposited in morula stage. 

Schneider (1866) states that this species 
has a lateral membrane broadened on its 
free edge to form a T-shaped cross section. 
I am unable to verify this. So far as I can 
determine the only lateral membrane is that 
indicated by the cuticular ridges bounding 
the lateral lines.» These might suggest a 
T-shaped cross section on focusing. 

Dujardin (1845) makes this species type 
and only species of the genus Passalurus. 

The genus is apparently based on the mouth 
mia. oe Mave armature. Ihave retained it in Coig: 

OR EXTREMITY OF THE FE- on its general conformity. See Addendum, 

= i page 224. 

OXYURIS EVOLUTA von Linstow, 1899. 

Synonym.—Oxyuris evaginata Smith, 1908. 

Specifice diagnosis—Oxyuris (p. 65): Body of typical Oxyuris 
shape, the female showing the prolonged posterior extremity. There 
are three large broad lips (fig. 80) and between them three other 
intermediate lip structures projecting nearer to the median longitu- 
dinal axis. Posterior and median of these and forming an anterior 
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pharyngeal border is an incised cuticular plate with markings defi- 
nitely related to the above-mentioned lips. There is a club-shaped 
esophagus which gradually increases in size posteriorly and finally 
terminates in a subspherical bulb 
which is separated by a deep con- 
striction from the preceding por- 
tion of the esophagus. This bulb is 
supplied with a tripartite, chitin- 
ized dental apparatus. The intes- 
tine has at least one anterior and 
one posterior local dilatation, and 
finally terminates in a large ovoid 
dilatation, probably having the 
function of a colon, followed by a 
short narrow tube to the anus. 
There are two cervical alae, ex- 
tending back less than half the —  yomm 
length of the esophagus. There is 


Su" FIG. 80.—OXYURIS EVOLUTA. MOUTH VIEWED 
a fine transverse striation, often FROM THE FRONT. SLIGHTLY FLATTENED UN- 
obscure, and the usual fine longi- PFR PRESSURE. 

tudinally oblique striation due te the musculature. The nerve ring is 
far forward on the esophagus, unusually close to the head. The 
excretory canals unite just behind the esophageal bulb and the ex- 
cretory pore opens 
just anterior of the 
vulva. 

Male 4.6 to 6.53 
mm. long, with a 
f maximum thick- 
m ness of about 350 y. 
2j Head diameter is 
oe from 45 to 75 p, but 
S va the contour of the 
QU oy head in this genus 
QQ. 9” is such that there is 
i RN no distinct place, as 

=” a rule, at which to 

FIG. RL—OXYURIS EVOLUTA. Posterior EXTREMITY or Mate. Ew. take this measure- 
LARGED. ment. The length 

of the esophagus, exclusive of the bulb, is 500 to 660 y. and its thick- 
ness is 70 to 105 y. The bulb is subspherical, 145 to 175 y long by 135 
to 170 y thick. The nerve ring is 85 to 105 y behind the anterior end 
of the body. The bursa is only slightly developed, but there is one pair 
of postanal papillae which are highly developed in the form of elon- 
eate conical rays and show a close homology with similar rays in ©. 
triradiata which function as supporters of a well-developed bursal 
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membrane. There is also a pair of well-developed conical adanal pa- 
-pillae. The tightly coiled posterior extremity of the male (fig. 81) in 
this species makes any study of the bursa quite diflicult. Associated 
with this coiling habit is the presentation on the ventral surface, the 
inner side of the coil, of several series of short parallel longitudinal 
lines, commonly present, but apparently of a transient nature. The 
spieule is slightly curved and difficult to measure, owing to the grad- 
ual failure to complete chitinization in the proximal portion. Its ap- 
parent range in length is from 85 to 175 y. The accessory piece is 
flask-shaped and is 30 to 40 v long. The bursal membrane extends 
from the adanal papillae to the postanal, swinging in toward the 
body, and then forms a small membrane between the postanal papil- 
lae and the thin terminal portion of the body. The distance from 
the cloacal aperture to the posterior extremity of the body is 110 to 
230 p, of which the terminal portion posterior of the postanal papil- 
lae makes up 75 to 135 y and the distance from the cloacal aperture 
to the postanal papillae makes up 85 to 100 p. 

Female 9 to 18 mm. long, with a maximum thickness slightly ex- 
ceeding 1 mm. ‘The body terminates in the prolongation usual in 
the female Oxyuris, and in favorable specimens this portion shows 
markings somewhat similar to those of Oryuris ambigua. However, 
they are arranged in spirals and not in closed circles or annulations, 
the number of turns being 18 to 24 in adults and fewer in young 
specimens. The last spiral straightens out and extends on as a 
straight line to the end of the body. ‘The spirals appear to involve 
the subeuticular epithelial structures primarily, and only involve 
the cuticle in that it is apparently grooved on its inner surface to 
receive this spiral. The head varies in diameter from 100 to 190 p, 
due partly to the diffieulty of finding a definite position at which to 
measure. The esophagus, exclusive of the esophageal bulb, measures 
895 u to 1.065 mm. long by 170 to 185 p thick in mature specimens, 
and the subspherical bulb measures 225 to 275 u long by 290 to 345 u 
thick. The nerve ring is far forward on the esophagus, 95 to 155 p 
from the anterior end of the body. The excretory pore opens just 
anterior of the vulva in the ventral line. The anus is a circular aper- 
ture 1.72 to 2.58 mm. from the tip of the tail in mature specimens. 
For a short distanee back from the tail there are no distinctive 
features. The middle portion of the tail shows the spiral markings 
already mentioned, while the posterior portion of the tail terminates 
in a thin prolongation devoid of markings. 'The position of the 
vulva and vagina is distinctive of this and the following species 
(fig. S2). The distal portion of the vagina extends through a cutic- 
ular tube which projects out from the body of the worm, and the 
vulva is located on the distal extremity of this tube. The vagina 
is suspended in the tube by two mesenteries which extend along the 
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sides of the tube and which are apparently developed from the ven- 
tral line of the worm but not in the dorso-ventral line of the worm 
as might be expected. 
The vulva, moreover, is 
located transversely and 
not longitudinally. This 
vulva is formed by a 
deep slit in the end of 
the tube, the slit forming 
two prominent lips. The 
origin of the tube is be- 
tween a third and a 
fourth of the length of 
the worm from the head, 
or 4 to 5 mm. in mature 
specimens. Theinclosing 
vaginal tube attains a 
maximum length of 
about 1.0 mm. and a 
maximum thickness of 
995 yu. The vagina en- 
ters this tube as a thick- 
walled structure, but be- 
fore attaining the distal 
end the walls thin to à 
membrane of epithelial 
nature. Shortly after 
its entrance into the 
body cavity proper (fig. 
83), the posteriorly di- 
rected vagina transforms 
into a much dilated sac, 
apparently the recepta- 
culum seminis, oval in 
form, the constricted 
posterior termination 
connecting by a short 
uterine tube with the 
long uterus. Near the 
anal region the uterus 
terminates and divides 
to form the oviduets 
which extend forward 
along the sides of the uterus and transform anteriorly into the looped 
ovaries. The eggs are of the typical Oxyuris shape, flattened on one 
side and measure in utero 55 to 65 y long by about 25 y thick. 











Fia, 82.—OXYURIS EVOLUTA. FEMALE. AFTER SMITH, 1908, 
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IIosts.—4Acanthion brachyura (Hystrix brachyura), Erethizon 
dorsatum, Erethizon epixanthum. 

Location.—Cecum and small intestine. 

Localities.—bDerhlin. (Zoological Collection) ; United States (Phila- 
delphia, Pennsylvania — (Zoological 
Garden); Washington, District of 
Columbia (Zoological Park); Wis- 
consin). 

This species was first described by 
von Linstow (1899) and has since been 
noted only by Smith (1908). Doth of 
these writers had only nongravid 
females which had attained only about 
half of the adult size. This accounts 
for the fact that the measurements 
given here are in excess of those given 
by von Linstow and by Smith. The 
writer is fortunate in having an abun- 
dance of material collected 1n 1896 by 
Dr. Albert Hassall from ZretAizon 
epixanthum, together with some more 
material, in very bad shape, however, 
sent in from Erethizon dorsatum in 
Wisconsin in 1898. The material first 
noted contains numerous males. 

For a similar species see the next 
species, Oxyuris hilgerti. 


OXYURIS HILGERTI Seurat, 1914d. 
Specific diagnosis.—Owyuris (p. 65) : 
Cuticle transversely striated at 14 p 
intervals. No lateral alae. Muscle 
cells diamond-shaped and 800 y long. 
Mouth with three lips (fig. 84), each 
| provided with one papilla. Buccal 
Fic, 83.—Oxyunrs EvOLUTA. Fm Cavity very short. Esophageal bulb 
Se NALS Arter Sxin, with denticular apparatus. Intestine 
v larger at its origin than the bulb. Two 
prominent rectal glands. Nerve ring one-eighth of esophagus length 
from anterior extremity. Small exeretory pore opens posterior of 
the esophageal bulb in the middle of a long clear area. Copulation 
occurs at an early stage while the males and females are nearly the 
same size, the females subsequently becoming mature and much 
larger than the males. 
Male 3.8 to 6.2 mm. long and very slender. Posterior extremity 
commonly rolled in a spiral of two turns. Length of esophagus is 
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one-seventh of total body length. 
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Tail (fig. 85) terminates in a 


dorsal point 200 p long. There are two narrow bursal alae. There 
are three pairs of caudal papillae, one pair preanal and two postanal; 
the second pair of postanal papillae is pedunculated and sustains the 


bursal alae. The caudal glands appar- 
ently open between the two pairs of post- 
anal papillae. The spicule is 300 p long 
and is slightly enlarged at its free extrem- 
ity. The gubernaculum 1s 70 p long. 
Female attains a maximum length of 
about 12.7 mm. and a thickness of about 
600 p. Tail long and narrow, one-fourth 
as long as the body (fig. 86). Isopha- 
eus one-sixth to one-twelfth of body 
length. Ovaries 5 mm. long, slightly 
looped, blackish from reserve granules. 
Vagina is everted to the exterior to a dis- 
tance of 125 y or more (fig. 87). In 
larvae in the fourth stage, 2.7 mmn. long, 
and in some small and immature females, 
72 to 9 mm. long, the vulva, which is 
about one-third of the length of the worm 
from the anterior extremity, presents a 
prominent anterior lip and opens into a 
"gina lined with a thick cuticle; at the 
other end of the 
vagina ıs the 
ovijector. No 
spermatozoa are 
found in the 
receptaculum 
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Fic. 84.—OXYURIS HILGERTI. 
ANTERIOR EXTREMITY, LAT- 
ERAL VIEW. c, CEPHALIC 
GLAND, AFTER SEURAT, 1915. 


{It is not clear from Seurat’s fig- 
ures whether thisscale belongs 
with this figure or not.] 


long, 1s fertilized. 


sexual maturity 
is attained, the 
female, then 
usually about the 
same size as the 
male, 3 to 5 mm. 





‘rloos 


Pos- 
TERIOR EXTREMITY OF MALE, VEN- 
TRAL VIEW. AFTER SEURAT, 1915. 


Fig. 85.—OXYURIS HILGERTI. 


Immediately after, the eversion of the vagina 


occurs, thereby automatically preventing further attempts at fer- 


tilization. 


Young females when fertilized show little development 
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of the genital glands; the ovaries and oviducts are represented by a 
narrow strand 1.4 mm. long, translucid and without reserve granules. 


2 





Lic. 86.—OXYURIS HIL- 
GERTI. FEMALE. 
AFTER SEURAT, 1915. 


The two receptacula seminis are 150 y long and 
65 p thick and are distended with spermatozoa. 
The two parallel uteri are 600 y. long and are 
empty. The musculo-epithelial first portion of 
the ovijector is 1 mm. Jong and unites the uterus 
and a vestibule with a thick internal cuticular 
lining; this portion of the ovijector and the 
vestibule have a remarkably large development 
of the external muscular layer. The vagina is 
prolapsed to a distance of 195 y. The ovijector 
extends along the everted vagina to its distal ex- 
tremity. In an exceptional female the vagina is 
not everted; it has the form of a truncated cone 
and the ovijector opens into it on the summit of 
a rounded nipple (fig. 88). When the female has 
attained its final size, the ovaries are completely 
developed but there are no eggs in the uterus. 
The fertilized eggs gradually make their way to 
the uteri; the latter elongate considerably, and in 
the female which is completely mature they are 
distended with eggs disposed in four or five rows 
and occupying almost all of the body cavity 
posterior of the esophageal bulb to the anal re- 
gion. The eggs (fig. 89) are thick shelled, flat- 
tened on one side, 75 to 80 p long and 20 to 30 y. 
thick, and are oviposited in the morula stage. 

IIost.—Ctenodactylus gundi. 

Location.—Cecum. 

Locality.—Bou Saáda, Algeria. 

Seurat calls the phenomenon of precocious 
copulation between a mature male and an im- 
mature female * progamie," and notes that this 
progamy is rather common among nematodes. 
He notes it as occurring in species of 7»opidocerca, 
which have enormous seminal receptacles; in 
Dispharagus invaginatus Linstow, where after 
copulation the vulvar region invaginates to the 


interior of a cylinder formed by a cuticular fold, which prevents fur- 
ther union; and notes as a most curious example Maupasina weisse 
Seurat, in which, after copulation, the young female secretes a very 
prominent blackish cuticular ring which seals the vulva. In this 
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latter connection it may be noted that the cement glands in the tails 
of Strongylus give rise to prominent vulvar plugs. 
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Figs. 87, NS.—OOXYURIS IHLGERTI. $7, GENITALIA OF IMMATURE FEMALE. AFTER SEURAT, 1915. a, 
OVARY; r, RECEPTACULUM SEMINALIS; /, MUSCULO-EPITHELIAL OVIJECTOR; 11, UTERUS; 9, VAGINA. 8S 
EXCEPTIONAL ARRANGEMENT OF TERMINAL GENITALIA IN FEMALE. AFTER SEURAT, 1015. 
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Seurat (19154) extended his original description of this species 
in a later paper. It might be noted m passing that the name of the 
parasite is marked “n. sp." in both cases, 
a not uncommon thing but nevertheless 
one which is very misleading and a thing 
which writers should guard against in 
the interests of accuracy. 


OXYURIS FLAGELLUM Hemprich and Ehrenberg, 
1828. 





Fig. 89.—OXYURIS HILGERTI. 
EGG. AFTER SEURAT, 1915. 


Synonym—Oxyuris flabellum Ehrb. 
of Nassonov, 1898 (reviewer's error). 

Specific diagnosis.—Oxyuris (p. 65): Mouth without papillae, its 
aperture almost hexagonal, formed by six bilaterally symmetrical 
scallops. The tail equals a third or more of the body length. The 
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FiG. 90.—OXxYURIS 
FLAGELLUM, FE- 
MALE GENITALIA. 
ENLARGED. 
AFTER NASSO- 
NOV, 1897. 


cylindrical esophagus is followed by a bulb ap- 
proximately as long as the esophagus and contain- 
ing a triangular tooth apparatus. The excretory 
canals begin at the level of the esophagus in a 
large, strongly granular cell containing a vacuole. 
The cuticle has a fine transverse striation which 
disappears behind the anus. 

Male unknown. 

Female 25 mm. long. Esophagus, including 
esophageal bulb, 700 p long. Originating in a 
large cell at the level of the middle of the esopha- 
gus, the excretory vessels extend through the lateral 
fields, which consist of two lateral cells and one 
median projecting cell perforated by the vessel. 
Just in front of the vulva the anterior and posterior 
half of each canal unite to form a reservoir which 
opens externally through a fine aperture. The 
cylindrical intestine lies mostly along.the right 
lateral line and is compressed posteriorly. It 
terminates in a short rectum having a quadrangular 
cross section. The rectum is joined to the body 
wall by four membranes and shows large rectal 
cells on its anterior boundary. The anus is 7 mm. 
from the end of the tail. The ovaries (fig. 90) 
originate in the anterior portion of the body and 
increase in diameter with egg production. At their 
transition into the oviduets they narrow abruptly. 
Just in front of the anus, the oviducts enter the 
large uterus, which passes to the anterior portion 
of the body and turns back as the vagina, which is 
short and surrounded by cireular muscles. The 
muscles are not present at the vulva, which is a 
broad cleft with swollen edges situated 4 mm. from 
the head (fig. 91). The eggs are apparently of 
typical Oryuris form, flattened on one side. 

Tlost.—Procavia syriaca (Tyran syriacus). 

Location.—Cecum. 

Locality —Near Mount Sinai, Palestine. 

Wemprich and Ehrenberg describe two varieties 
of this species as follows: 1. Variety obtusa; yel- 
lowish, the eurved tail more than a third of the 
body length, neither pointed nor alate. 2. Variety 
acuta; white, the straight tail not exceeding a thira 
of the body length, pointed but not alate. It seems 
possible that these writers were dealing with two 
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species, in which case it would be difficult to say to which of these the 
name O. flagellum should be applied. Schneider (1866), who rede- 
scribed this species, does not comment on 
this point, and I find no note on 1t in the 
reviews of Nassonov’s (1897) Russian 
article. 

Nassonov has made a histological and 
minute study of this species, some of his 
findings being as follows: The mouth is not 
papillate, as stated by Hemprich and Ehren- 
berg, and its lumen is hexagonal instead of 
triangular, as stated by Schneider (1866). 
Histologically, the cuticle 1s found to consist 
of two layers, which are quite independent 
except m the lateral lines, where they unite. 
In some places, especially near the genital 
aperture, these layers are remote from one 









La 
4 









ELLA 
m 
a 


ny 





mie " 


mm 
T MUR 


" 






anu 


Prat 










ig 





i 
OK 


p 
f 








i 





si eel 


f 

st 
i 
e m 










ELI 


r 


à 


T 





Ll 
$ te obi 


nit 


PTS 


BDALICLIVII 





TTE j 


i 





ELM 
Di rH 


n join 
PA 
M 





HH 

t 

pte 

2 t 
iy Mort " 






























E.g another, the outer cuticular sheet bowing 
EH out near the vulva, the space between such 
SUE separations being filled with a homogenous, 
E colorable substance. The matrix, or sub- 
IE cutaneous sheet. consists of a laver of rela- 
ee tively | large cells, which are compressed to 
i the side, toward the middle and lateral fields, 
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in the muscular fields where the muscle 
fibers attach directly to the cuticle. The 
number of matrix cells in a cross section 
varies according to the body region—in the 
tail end there are 6, m the posterior region 
of the body there are 
8, and m the middle 
and anterior region 
there are 16. 
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OXYURIS HAMATA von 
Linstow, 1879b. 


Specific diagnosis.— 
Oxyuris (p. 65): Cuti- 
cle transversely annu- 
ited. Month weh six 77:74 CONS Eh 
FIG. 91.—OXYURIS FLAGEL- ATA. ANTERIOR EX- 


LUM. FEMALE. Entrare- conical lips (fig. 92), TREMITY OF FEMALE. 
ED. AFTER Nassonov, which turn outward to EUR On 


1897. VON LINSTOW, 1879. 
form blunt hook- 
shaped lamellae. The pharynx apparently communicates through 
a constricted aperture with a dilated portion of the esophageal 
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lumen, in which is a complex apparatus apparently for masticatory 
purposes. The esophagus is very long, 1/3.3 of the total body length, 
and terminates in an esophageal bulb provided with valvular teeth. 

Male unknown. 

Female 5.6 mm. long and 2 mm. thick [sie!]. The long pointed 
tail 1s one-fourth of the body length. 

TTost—M yocastor coypus (Myopotamus coypus). 

Location.—Intestine. 

Locality.—Stuttgart Zoological Gardens. 

Von Linstow states that this species can not be confused with any 
known species. It is unfortunate that he does not give an interpreta- 
tion of the buecal and esophageal structures, as these things can 
seldom be evaluated as well from drawings as from the specimens 
themselves. Von Linstow states that the female 1s 2 mm. thick, but 
it seems likely that this should have been 200 » thick if the length, 
5.5 mm., is correctly stated. 





OXYURIS OBESA Diesing, 1851. 


Specific diagnosis —Oxryuris (p. 65): Head with six papillae 
anteriorly (fig. 93), the submedian papillae with a knob on the tip. 
The mouth aperture is cir- 
cular and posterior of the 
aperture, and inside the buc- 
cal capsule are six cuticular 
folds with curved margins. 
The cuticle of the head 1s not 
inflated. The esophagus 
terminates posteriorly in an 
esophageal bulb bearing a 
tooth apparatus. 

Male unknown. 

Female attains a maximum 
length of 9.8 to 3 cm. long. 
The posterior extremity is 

straight, subulate, and almost 
as long as the remainder of 
FIG. 93.—OXYURIS OBESA, G, IIEAD VIEWED FROM the body (fig. 94) . The anus 


TIE FRONT; b, CROSS SECTION OF ESOPHAGUS; c, 1S about 1.6 em. from the end 
CROSS SECTION OF ESOPHAGUS POSTERIOR OF b; d, " r sa Ta : 
CROSS SECTION OF ESOPIIAGUS POSTERIOR OF c. EN- of the tail. Ihe vulva is 


LARGED; b, c, AND d X 93. AFTER SCHNEIDER, about 8 mm. from the an- 
1866. . 
terior end. The eggs are 
‘thick shelled, elliptical, and without depression. Females 7 mm. 
long have the sex organs developed and apparently are fertilized, 
since the vulva bears a brown plug. This plug is not present in older 
specimens, 
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IHost.—Ilydvochoerus hydrochaeris (Hydrochoerus capybara). 


Location.—Cecum. 

Locality.—Braazil. 

Schneider’s (1866) statement that the eggs are without 
depression may be taken to mean that they are symmetri- 
cal instead of flattened in the usual fashion of Owyuris 
eggs. It is possible that this is the case or that the eggs 
seen by him were not yet in a final state of development 
or were seen 1n an unfavorable aspect. 


OXYURIS OBVELATA (Rudolphi, 1802) Dujardin, 1845. 


Synonyms.—Ascaris vermicularis B. muris Froelich, 
1791; Ascaris obvelata Rudolphi, 1802; Fusaria obvelata 
(Rudolphi, 1802) Zeder, 1803; Ascaris oryura Nitzsch, 
1821; Syphacia obvelata (Rudolphi, 1802) Seurat, 1916. 

Specifie diagnosis—Oxyuris (p. 65): Body elongate 
fusiform. Cuticle transversely striate and not dilated in 
the head region. Three broad lips, each bearing a median 
papilla on its outer face. Mouth cavity simple. The 
club-shaped esophagus terminates in a subspherical bulb. 
The rectum is elongate and communicates with the in- 
testine by a valve. Two small cervical alae. The ex- 
cretory pore lies a little posterior of the esophageal bulb. 

Male 1.6 mm. long by 115 p thick. The posterior ex- 
tremity is coiled in a spiral. The spicule (fig. 95) is 
simple, slightly curved, and is 85 y long and 7 y thick at 
the base. The small accessory piece, situated transversely 
posterior of the spicule, 1s shaped like a ploughshare and 
is 87 u long. The cloacal aperture is 210 y. from the very 
narrow posterior end of the body. There are two pairs 
of preanal and one of postanal papillae. The posterior 
lip of the cloacal aperture has a small chitinous hook that 
may be of use in copulation. 

Female 3.5 to 5.7 mm. long by 115 to 215 p thick. The 
body terminates in a long, narrow tip posteriorly (fig. 
96). The esophagus, exclusive of the bulb, is 255 to 330 
u long by 50 to 70 y thick. The subglobular esopha- 
geal bulb is 85 to 100 p long and 75 to 110 y thick. 
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FIG. 94.—Oxy- 
URIS OBESA. 
FEMALE. X 
3.. AFTER 
DIESING, 
1857. 


'The nerve 


ring is 100 to 130 p» from the anterior end. The excretory pore 
is about 480 » from the anterior end. The anus is 515 to 705 y 
from the tip of the tail. The vulva is very prominent and situated on 
a conical cuticular prominence 540 to 740 » posterior of the head. 
The vagina extends posteriorly from the vulva and is an elongate 
structure about 170 » long. Uterine branches do not extend pos- 
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terior of the anus. The eggs are 110 to 142 » long by 30 to 40 y thick. 
The embryo is not formed at the time of oviposition. 

Ilosts.—M us musculus, Mus musculus albus, Micromys minutus 
(Mus minutus), Apodemus sylvaticus (Mus sylvaticus), Epimys rat- 
tus (Mus rattus), Epimys ugan- 
dae (Mus ugandae), Mus muscu- 
loides, Microtus arvalis (Arvi- 
cola campestris, Lemmus ar- 
valis, Arvicola arvalis), Evo- 
tomys glareolus (Arvicola 
glareolus, Arvicola rubidus), 
Pitymys subterraneus (Arvicola 

subterraneus), Arvicola amphib- 
Fig. 95.—OXYURIS OBVELATA. POSTERIOR EX- " “7° 

TREMITY OF MALE. ENLARGED, AFTER VON tus (Lemmus amphibius), Evo- 

Lixstow, 1879. tomys rutilis (Lemmus rutilis), 
Onychomys leucogaster (Hesperomys leucogaster), Holochilus physo- 
des (Hesperomys physodes), Peromyscus nasutus (Hesperomys nasu- 
tus), Oxymycterus nasutus, Citellus citellus (Spermophilus citellus, 
Arctomys citellus), Holochilus brasiliensis (Holochilomys brasilien- 
sis), Mus minutoides (Leggada minutoides), Neotoma mexicana 
fallax, Arvicanthis barbarus. 


RMN N77): AL" 








Fig. 96.—OXYURIS OBVELATA. POSTERIOR EXTREMITY OF FEMALE, SHOWING FUNGUS GROWTH. EN- 
LARGED. AFTER VON LINSTOW, ISS4. 


Location—Cecnm and large intestine. 

Localities —Cosmopolitan: France (Rennes), Germany (Greifs- 
wald), Austria (Vienna), Australia (Brisbane), Africa (Fort Portal, 
Kitagueta), United States (Washington, District of Columbia; 
Bowie, Maryland; Colorado Springs and San Acacia, Colorado). 

For the most part this species has been considerably confused with 
Oxyuris tetraptera. In his original description Rudolphi has con- 
fused the two forms. This is not surprising. in that the two occur 
in the same location in the same hosts and are much the same in 
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general appearance. They are, however, readily distinguished, and 
the presence of the two species has been recognized for almost a 
century. Since Rudolphi has confused two species under a single 
name it 1s necessary to restrict the name used by him to one of these 
species. I have accordingly left as Oxyuris obvelata the form which 
is evidently not covered by Oxvyuris tetraptera. 

The maximum length, 5.7 mm., given for the female by Dujardin 
(1845) is in excess of that I have found, which fact is possibly asso- 
ciated with the measurements of the distance from the head to the 
vulva, 1 to 1.53 mm. Von Linstow (1879«) states that back of the 
vulva aperture is a chitinized hollow cylinder with a somewhat wider 
aperture which seems to serve for the reception of the male accessory 
piece. I have not been able to 1dentify this structure. Males are 
apparently very rare in this species, contrary to my experience with 
O. tetraptera, and none is available to me. I have had to depend 
on other writers for a description of the male. Von Linstow (1884) 
notes that males are very rare and apparently short lived in this 
species. He adds that females 360 » long have the vulva closed with 
a brown plug, the sign of fertilization already accomplished. Ven 
Linstow also notes a fungus growth as common on the skin of many 
females. This fungus starts at the anus (fig. 96) and apparently 
arises from fungi growing in the excrement. From this point, where 
it shows as a sepia-brown body visible to the naked eve, it spreads 
posteriorly to the end of the tail and anteriorly to the head. Nco- 
toma mexicana fallax is recorded here as a host for the first time. the 
host being collected in Colorado. 

Seurat (1916: See Addendum, p. 224+) makes this type of the new 
genus Syphacia. He regards O. stronia as a synonym. 


OXYURIS PUGIO Hemprich and Ehrenberg, 1828. 


Specific diagnosis.—Oayuris (p. 65): Head alate. Mouth bare. 

Male unknown. 

Female * Trilinearis” (three lined or three lines (6.5 mm.) long?). 
Anterior portion of body ovigerous. Tail semialate. 

Ilost.—Procavia syriaca (Hyrax syriacus). 

Location.—Large intestine. 

Locality.—Palestine. 

This form has never been described properly. Nassonov (1897) 
states that he found this form, but, contrary to what some of his 
reviewers state, he published no study of it, merely quoting Hemp- 
rich and Ehrenberg. 
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OXYURIS SCIURI Hall, 1916, new name. 


Synonym.—Oxyuris species Parona, 1889. 

Specifice diagnosis —Oxyuris (p. 65): Head not inflated. Mouth 
with papillae and with distinct internal foldings. Club-shaped 
esophagus with esophageal bulb. Intestine large and straight. 

Male unknown. 

Female 17 mm. long and 49 p (?) thick. The body is much at- 
tenuated posteriorly. The swollen portion of the esophagus proper 
is 750 a from the anterior end and is 70 p in diameter. The bulb is 
21 » in diameter. The anus is very small and is 40 » (?) from the 
tip of the mucronate tail. No anal papillae visible. The vulva is 
6 mm. from the anterior end. The oviducts are in compressed, ser- 
rate loops; the ovaries are very long. 

TTost—Sciurus atrodorsalis. 

Location—Nares and mouth (7). 

Locality.—MKokarit. 

Parona had five females of this species and states that the fact that 
his material included no males prevented him from describing 1t as a 
new species, although he believes it to be new. While itis a good gen- 
eral rule to have both sexes, and especially the more distinctive male, 
it is a rule with limitations and these limitations are especially ap- 
plicable in the genus Oxvyuris, where the males are small, easily over- 
looked, short lived, and rare. That a carefully described female 
Oxyuris is readily recognized is proven 1n such a case as that of 
O. evoluta, the male of which is first described in this paper. Even 
in the case of such a form as Parona’s, his comparatively incomplete 
description will probably prove sufficient to permit of immediate 
recognition of material from the named host. 

Parona states that these worms must have been found 1n the stomach 
or intestine. There must have been some error in the labeling which 
indicates the collection of these worms from the nares and mouth. 

I have queried the figures given for the thickness of the body by 
Parona, on the grounds that it hardly agrees with the general rela- 
tions of Owyuris. Ten times the figure given would be more likely. 
For the same reason I have queried the dimensions given for the 
distance from the anus to the tip of the tail. 

Parona states that the esophageal bulb has two swellings. I have 
interpreted this as a reference to the posterior dilatation of the 
esophagus proper and to the esophageal bulb. 


OXYURIS STOSSICHI Setti, 1897a. 


Specific diagnosis —Oxyuris (p. 65): Cuticle finely but somewhat 
irregularly striate transversely. Anteriorly the cuticle expands 
laterally to form two alae, the length of which varies with the speci- 
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men, but is usually about 1 mm. or less. The club-shaped esophagus 
terminates in the esophageal bulb. The intestine is considerably 
dilated anteriorly, is sharply constricted behind the en- 
larged portion, and then pursues an almost rectilinear 
course with fairly constant diameter to the anal 
aperture. 

Male 5 to 8 mm. long and 370 to 580 y. thick. The 
posterior extremity of the body (fig. 97) is spirally en- 
rolled and bears a short conical projection at the tip. 
The spicule is about 250 y long and is 16 y thick at the 
base. It is directed posteriorly toward the projection 
on the tip of the tail. The cloacal aperture is about 130 
y. from the posterior extremity of the body. 

Female 12 mm. long and with a maximum thickness 
of about 1 mm. The esophagus is from 500 to 700 y 
long. The bulb has a diameter of 200 y. The anus is 
2 to 2.5 mm. from the posterior extremity of the body. 
The vulva (fig. 98) is about 1.7 mm. from the anterior 
extremity of the body. The uterus shows large dilata- 
tions full of innumerable eggs. The eggs (fig. 99) are 
of the typical asymmetrical shape. They are 70 to 75 y 
long and 35 to 38 y thick. The embryonic mass occupies 
only the central portion, leaving a considerable clear 
portion. 

{Tost.—H ystrix cristata, 

Location.—Intestine. 

Locality .—Massaua, Eritrea, 
Italy. 

I have taken the dimensions of the 
esophagus, given by Setti in his gen- 
eral discussion, as probably apply- 
ias ing to the female. Also I have dis- 

Fic. 97.-Oxyuris regarded his statement that the egg ric. 98.—oxy- 
mom Permmamy ep Shape is either asymmetrical or ui igne 

MALE. X50. Arer symmetrical. This depends entirely Arter Sz 771, 

Ee on the point of view. The Oxyuris 19- 
egg is flattened on one side, and this is what is meant by asymmetrical 
here. 





OXYURIS STROMA von Linstow, 1884. 


(c 
Specific diagnosis.—Owyuris (p. 65): Three 


Fig. 99.—O X Y URIS : : B. : FT 
We m e hyaline lips (fig. 100) about a triangular aperture 
x 100. Arr Which is first surrounded by a circular disk. Dor- 
ae 107 sally and ventrally the underlying parenchyma pro- 


jects to form three elevations on each side. In each case the median 
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elevation bears a single papilla and the other elevations bear a double 
papilla. 

Male 1.5 mm. long and 160 y thick. The 
esophagus is 2/9 of the total length. The spic- 
ule is straight and is 79 p long (fig. 101). The 
accessory piece has a hooked point and is 36 y 
long. The cloacal aperture is 2/31 of the total 
length from the posterior end of the body. 
There is one pair of large postanal papillae. 
Anterior of the cloacal aperture are two cuticu- 
Jar bullae, and anterior of these are three pecul- 
Fic. 100.—OxvURIS STROMA. jar large projecting pads, of which the most 

JIEAD VIEWED FROM THE . pee . . 

Front. ENLARGED. Ar. anterior is in the median portion of the body. 

A a Female 4.6 mm. long and 360 p thick. The 
esophagus is 1/10.7 of the total body length. The anus is 1/7 of 
the body length from the posterior extremity. The vulva is 4/15 
of the body length from the anterior extremity. The eggs 
are 130 to 140 p long and 43 gp thick. They 
have a double wall, the outer wall being marked 
with eireular depressions showing a dark spot in 
the middle (fig. 102). The contained embryos 
have a strongly developed esophagus with a bulb 
bearing teeth and terminate in a rounded tail with 
no appendage. 

Life history—The embryos develop in the 
cecum, where von Linstow 
has found about 100 im- 
mature specimens 580 to 
640 v long and 49 to 54 p 
thick. The esophagus m 
these measured 1/6.2 and 
the tail 1/7.1 of the total 
length. 

Hlost.—Apodemus sylva- 
ticus (Mus sylvaticus). 

Location. — Small intes- 








Fia. 101.—OxYURIS STROMA. — tines immature forms in Fie. 102—OxyuRis 
POSTERIOR EXTREMITY OF STROMA. EGG. 
MALE. ENLaARGED. Ar- the cecum. 


ENLARGED. AFTER 
Local it y —Naot given. von LINSTOW, 1885. 


Seurat (1916) says this is O. obvelata. See Addendum, page 224. 


TER VON LINSTOW, 1884. 


OXYURIS TETRAPTERA (Nitzsch, 1821) von Linstow, 1878a. 


Synonyms.—Ascaris dipodis Rudolphi, 1819, of Stossich, 1898; 
Ascaris tetraptera Nitzsch, 1821: Oayuris semilunceolata Molin, 


wo, 9131. 
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1858c; Oxyuris obvelata (Rudolphi, 1802) Dujardin, 1845, in part, 
of various authors. 





Fig. 103.—O x Y- 
URIS TETRAP- 
TERA. FEMALE. 
ENLARGED. 
AFTER M OLIN, 
18610. 


Specific diagnosis —Oxyuris (p. 65) : There are three 
very simple lips surrounding a triangular mouth aper- 
ture which communicates directly with the esophagus, 
the lumen of which is also of triangular, though larger, 
cross section. No papillae appear to be present, prob- 
ably because they are obscured by the inflated cuticle 
of the head. The esophagns is somewhat club-shaped, 
as usual, but is thinnest in its middle portion. The 
terminal esophageal bulb is elongate oval instead of the 
customary subspherical in shape. The cuticle of the 
head (fig. 103) is inflated, the inflated area presenting 
either a clear or granular appearance. There are two 
characteristic cervical alae; these are prominent and 
terminate at the level of the esophageal bulb in a re- 
curved margin, the angle formed by this margin and 
the lateral border of the membrane being aeute and 
slightly produced (fig. 104). Occasionally lenticular 
thickenings of the cuticle oceur on the dorsal aspect 
near the posterior end of the cervical alae (fig. 105). 
The cuticle 1s transversely striated. 

Male 2 to 9.5 mm. long and 155 to 175 y thick. 
Head, including the inflated cuticle, 65 to 90 p in 
diameter. The esophagus, exclusive of the esopha- 
geal bulb, is 195 to 225 y» long, with a maximum 
thickness of about 45 yp. The 
ovoid bulb is about 115 y long 
and 75 to 80 y, thick. The nerve 
ring is 85 to 115 yv from the 
anterior end of the body. The 
anterior portion of the intestine 
is greatly dilated and is reflected 
about the posterior portion of 
the esophageal bulb to form a 
depression in which the end of 
the bulb hes. The rectum is an 
elongate structure, about 95 to 
110 » long, tapering from a 
broad base to the cloacal aper- 
ture. The bursa (fig. 106) 1s Fic. 104.—OXYURIS TET- 
very narrow, somewhat serrate fee iae is 
or scalloped along its border, and 





incised in the vicinity of the cloaca, the posterior and shorter portion 
extending from this region to the tip of the tail. The maximum 
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width is attained just anterior of the tip of the tail. The spicule is 
apparently much reduced or imperfectly chitinized and is not visible 
with ordinary technique. The cloacal aperture is about 135 to 150 jy. 
from the posterior extremity of the body. The cloacal aperture is 
situated on an elevation, but any papillae that are associated with 
it are so much reduced as to be un- 
recognizable by means of the usual 
E technique. 

Female 2.58 to 4 mm. long and 190 
to 250 p thick. The esophagus, ex- 
clusive of the bulb, is 215 to 320 p long 
and 42 to 52 y thick. The esophageal 
bulb is 120 to 150 y. long by 78 to 86 y 
thick. The nerve ring is 110 to 140 y. 
from the anterior end of the body. 
The intestine 1s considerably dilated 
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Fias. 105, 106.—OXYURIS TETRAPTERA. 105, ANTERIOR EXTREMITY SHOWING CUTICULAR ENLARGEMENTS 
X 92.5. 106, POSTERIOR EXTREMITY OF MALE. @, DORSO-LATERAL VIEW; b, DORSAL VIEW. X 170. 


at its anterior end. The anus is 430 to 600 y. from the posterior end 
of the body. The vulva is 1.075 to 1.66 mm. from the anterior end of 
the body, and is a transverse slit with somewhat swollen lips (fig. 
107). From the vulva the vagina proceeds forward a short distance 
and then turns back to a muscular ovijector, and then a nonmuscu- 
lar portion which communicates, through a valvular structure, with 
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the uterus, the point of union being a short distance posterior of 
the vulva. The uterus extends posteriorly to a point just anterior or 
just posterior to the anus, where it forms the oviducts. Either the 
uterus or the oviducts extend posterior of the anus (fig. 108), a dis- 
tinctive point in distinguishing this species from its common associ- 
ate, Oxyuris obvelata. There is only a short, bluntly pointed clear 





*1G.107.—OXYURIS TETRAPTERA. AN- 
TERIOR EXTREMITY AND REGION OF 


VULVA IN FEMALE. es., ESOPHAGUS; 

es. bulb, ESOPHAGEAL BULB; int., IN- 

TESTINE; 0v., OVARY; ul., UTERUS; Fic. 108.—OXYURIS TETRAPTERA. POSTERIOR EXTREMITY OF 
v., VULVA. X 46. FEMALE. X 92.5. 


tail posterior of the reproductive structures, another feature which 
distinguishes this species from O. obvelata where there is a long tail 
extending posterior of the anus. The eggs are of the typical Oxyuris 
shape, 84 to 90 p long and 34 to 40 p. thick. 

Hosts.—Mus musculus, Apodemus sylvaticus (Mus sylvaticus), 
Cricetus cricetus (Cricetus frumentarius, Cricetus vulgaris), Jacu- 
lus jaculus (Dipus jaculus), Jaculus sagitta (Dipus sagitta). 

Location.—Large intestine. 
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Localities. — Germany (Saxony); Italy (Padua); Austria 
(Trieste); United States (Washington, District of Columbia; Colo- 
rado Springs, Colorado). 

The name Ascaris dipodis Rudolphi, listed by Stossich as a syno- 
nym of Oxyuris tetraptera, antedates the name proposed by Nitzsch, 
but Rudolphi (1819) did not describe this species and lists it with a 
cross, meaning “ not seen.” It can not therefore be considered as an 
available name for this species. 

Molin’s measurements indicate that the worm is one-fourth as 
thick as it is long, an obvious error. He states that the spicule is 
papilliform, a statement which is copied by Stossich. I have been 
unable to identify any spicule in this species. 

This species has been very much confused with O. obvelata, but 
the two are readily distinguishable. 

Spiroptera quadrialata (q. v.) is probably O. tetraptera. 


OXYURIS TRIRADIATA Hall, 1916, new species. 


Specific diagnosis.—Oxyuris (p. 65): Mouth with three promi- 
nent outer lips (fig. 109), each bearing two papillae anteriorly, and 
with three conical inner lips forming the triradiate mouth aperture 
(fig. 110) common in species of Oxyuris. This communicates 
through the simple pharynx with the club-shaped esophagus, which 
becomes gradually thicker posteriorly and is separated by a con- 
striction from the powerful esophageal bulb. This bulb (fig. 111) 
is strongly muscled and the lumen is lined with chitin which is de- 
veloped into a dental apparatus in the posterior portion of the bulb. 
‘The bulb communicates with the intestine by means of a valve which 
projects into the lumen of the intestine. The anterior portion of the 
intestine is dilated to form a wide elongate saccular structure, and the 
posterior portion is constricted to form a narrower cylindrical 
structure. "There are no lateral alae, but the cuticle around the 
head and neck, to a distance half the length of the esophagus, 
is swollen, often forming incidentally a narrow ring just back 
of the head. The cuticle is very distinctly transversely striate. 

Male 3.38 to 4.00 mm. long and 200 to 285 p thick. The head 
diameter is about 55 u. The esophagus, exclusive of the bulb, is 310 
to 345 p long and 48 to 50 » thick at the posterior end. The esopha- 
geal bulb is 100 to 105 p long and 95 to 105 p thick. The nerve ring 
is 200 to 260 » back of the anterior extremity of the body. The 
prominent cuticular striation disappears at the origin of the bursal 
membrane anterior of the cloacal aperture (fig. 112). The bursa forms 
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an ellipücal structure to a point near the end of the body proper, 
where the elliptical form terminates in an incision, the bursa then 
expanding again to form a terminal bursal structure resembling, to 
some extent, that of the strongyles. The bursa is supported by a 
median extension of the cuticle forming a dorsal ray and by lateral 
extensions forming lateral rays, one on each side. These three rays 
diverge at approximately right angles from the posterior end of 
the body. They tend to curve ventrally near their tips and the 
lateral rays curve somewhat posteriorly near their tips. The rays 
are approximately equal in length, ranging from 85 to 115 p. Near 
the middle of the dorsal ray is a 
transverse ridge on the dorsal as- 
pect, with its distal edge directed 
backward (fig. 113). Ventral of 
the main copulatory bursa are two 
symmetrically 
disposed acces- 
sory mem- 
branes, each 
supported by a 
single wavy 
ray. These 
membranes 


originate lat- Fic. 109.—OXYURIS TRIRA- Fic. 110.—OXYURIS TRIRADIATA. HEAD VIEWED 
m t € LA p 
DIATA. HEAD. X 340. FROM THE FRONT DIAGONALLY. X 340. 





ally at a 
point just posterior of the incision which divides the main bursa 
into the rayed portion and the anterior elliptical portion. The 
median insertion of these membranes is on either side of the blunt, 
conical posterior termination of the body proper. Measured from 
the anterior origin, these bursal membranes are 45 to 50 y. long. 
Between their bases is a large papilla in the median line. At 
a point slightly anterior of this papilla the posterior portion of 
the body is protracted laterally to form two large papillae sug- 
gestive of the prebursal papillae of the strongyles. The spicule 
is a bluntly elongate conical affair, 42 to 52 » long and 10 to 15 p 
thick at the base. It is usually not well chitinized, but may show 
fairly heavy chitinous lines at the thick base. The cloacal aperture 
is 115 to 138 » from the posterior extremity of the dorsal ray. 
Female 4.27 to 6.25 min. long, with a maximum thickness, exclusive 
of the dorso-ventral line through the greatly swollen lips of the 
vulva, of about 430 u. The head attains a maximum diameter of 
7 to 80 u. The esophagus, exclusive of the esophageal bulb, attains 
a maximum length of 400 to 415 u and a maximum thickness of 75 to 
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80 ». The esophageal bulb attains.a maximum length of 195 p and 
a maximum thickness of 110 to 115 a. The nerve ring is 170 to 215 p 
from the anterior extremity of the body. The anus is 850 to 950 p 
from the posterior extremity of the long narrow tail (fig. 114). The 
cuticular striations continue to the very tip of the tail. The vulva 
(fig. 115) 1s located about 1.5 mm. from the anterior extremity of the 
body and is a transverse slit lying between the enormously devel- 
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Fic. 111.—OXYURIS TRIRADIATA. ESOPHAGEAL BULB. X 340. 


oped anterior and posterior lips. The part of the body lying inside 
of the cuticle is depressed by the pushing in of the vulva while the 
depression is filled on the outside of the cuticle and beyond the line 
of the body by the large cuticular labia. From the extreme borders 
of the two lps the anteroposterior measurement attains a maximum 
of about 500 u. This vulva is readily visible to the naked eye. The 
short muscular vagina extends posteriorly and communicates with 
the uterus. Apparently the reproductive tubes do not extend pos- 
terior of the anus. The ovaries extend forward almost or quite to 
the region of the esophagus. Eggs not found. ° 
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[Hosts —Ammospermophilus leucurus cinnamomeus, Callospermo- 
pilus lateralis. i 
Location.—Cecum and large intestine. 
Localities —United States (Pagosa Springs and Mack, Colorado). 
Type material.—No. 16582 U.S.N.M. (Bureau of Animal Industry 
helminthological collection). 





FIG. 112.—OXYURIS TRIRADIATA. POSTERIOR EXTREMITY OF  FIG.113. — OXYURIS TRIRADIATA. Pos- 
MALE, VENTRAL VIEW. X 340. TERIOR EXTREMITY OF MALE, LATERAL 
VIEW. X 340. 


Fertilization of the egg appears to take place rather late. Al- 
though I have an abundance of male and female material, includ- 
ing some from cases of heavy individual infestation, I find no gravid 
females. It is difficult to see the relation between the short, thick 
spicule and the enormous vulvar labia; perhaps the labia enlarge 
after fertilization. 

This species should be found fairly widely distributed. It occurs 
in hosts of at least two genera and over a fairly wide range. Pagosa 
Springs is near the southern edge of the State of Colorado and 
Mack is near the middle of the western edge. 
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_The resemblance between the bursa in this species and that of the 
type species of the genus, O. equi, is rather interesting. 

I am indebted for the alcoholic host material from which these 
worms were collected to Mr. E. R. Warren, of Colorado Springs. 
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FIG. 115.—OXYURIS TRIRADIATA. 
FEMALE IN REGION OF VULVA, 
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FIG. 114.—OXYURIS TRIRADIATA. POSTE- SHOWING DEVELOPMENT OF 
RIOR EXTREMITY OF FEMALE. an., ANUS. CUTICLE ANTERIOR AND POSTE- 
x 46. RIOR OF VULVA. X 170. 


OXYURIS UNGULA von Linstow, 1905. 


Specific diagnosis.—Oxwwyuris (p. 65): Mouth with three lips. The 
esophagus is club-shaped, the diameter increasing posteriorly, and is 
separated by a constriction from the esophageal bulb. ‘The bulb 
equals one-fifth of the total length of the esophagus. The anterior 
portion of the intestine has a smaller diameter than the esophageal 
bulb. The lateral cervical glands, 260 » long, extend anteriorly along 
the esophagus. There are two cervical alae with a dianieter equal to 
one-ninth of the body diameter and terminating posteriorly at a 
point opposite the posterior end of the esophagus. The cuticle is 
transversely striate. 

Male 2.12 mm. long and 180 p thick. Esophagus one-fifth of the 
total body length. The tail is one twenty-second of the total body 
length and is hoof-shaped in lateral view (fig. 116). On each side 
are two projections, of which the anterior is round and directed later- 
ally and the posterior is more spherical aud directed posteriorly. 
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Female 4.5 mm. long and 350 p thick. The tail is 1/5.7 of the 
total body length and is elongate and finely pointed. The esophagus 
is 1/7.5 of the total body length. The nerve ring is 100 » from the 
anterior end of the body. The excretory pore is close behind the 
nerve ring. The vulva separates the anterior portion of the body 
from the posterior portion in the ratios of 2:5 to 2:7. The eggs are of 
the typical Oxyuris shape, flattened on one side, and are 120 p long 
and 36 p thick. 

Larvae 490 p long and 19 » thick. The esophagus is 1/6.4 and the 
tail 1/8 of the total body length. 


TTost—Sciurus vulgaris, 
Location.—Intestine. 


Locality.— Germany  (Bredlauken b. 
Insterburg). 

Von Linstow (1906) states that the three 
males found by him were not sexually de- 
veloped. the spicnle and testis not being 
present. He also states 
that the cuticle is 
transversely striated at 
intervals of 130 to 170 
U. Considering the 
length and thickness 
of this worm, 1£ seems 
more likely that 13 to 
17 y was intended. 

Von Linstow further 
notes that this species 
can not be confused 
with Oxyuris acutis- 





Fic. 116.—OxyvuRIS UNGULA. Pos- : f Fig. 117.—OXYURIS PALLARYI. 
TERIOR EXTREMITY OF MALE. SMA irom the Same teen, EXIDENM UR 


ENLARGED. AFTER VON LIN- host for several ren- FEMALE. ENLARGED. AF- 
STOW, 1906. TER SEURAT, 1915a. 
sons, among others, 


that O. acutissima has no esophageal bulb. I take it that Rudolpht’s 
allusion to a posterior swelling of the esophagus probably covers an 
observation on the esopliageal bulb. At any rate, circumstances indi- 
cate that Rudolphi’s species was an Oa juris and as such must have 
had an esophageal bulb. 


OXYURIS PALLARYI Seurat, r915b. 


Specific diagnosis.—Owxyuris (p. 65): Small forms, usually curved 
in an S-shape or the shape of an interrogation mark. Cuticle trans- 
versely striated at intervals of 10 a. Two lateral alae in the median 
portion of the body. Excretory pore very small, opening at the 
level of the anterior end of the intestine in the female (fig. 117), and 
a little posterior of this in the male (fig. 118) ; the pore is in commu- 
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nication with a large vesicle which is very prominent as a result of 
its refractive appearance. The mouth has three lips. The esopha- 
gus, including the bulb, is a fifth of the length of the body in the 
male and a sixth in the female; it is encircled by the nerve ring at 
the union of the 
anterior and mid- 
dle thirds. 

Male 2 mm. 
long with a maxi- 
mum thickness of 
180 y. Body com- 
monly curved in 
an interrogation 
mark.  Esopha- 
gus, including the 
esophageal bulb, 
430 y long. Ex- 
cretory pore 50 p 
posterior of the 
esophageal bulb. 
Two straight lat- 
eral alae in the 
region of the in- 
testine and termi- 
nating anterior of 
the cloacal aper- 
ture (fig. 119). 
The cloacal aper- 
ture is in the cen- 
ter of a conical 
eminence. The 
tail 1s short, 130 
v. long, and termi- 
nates in a dorsal 

Fic. 118.—OXYURIS PALLARYI. MALE. ENLARGED. AFTER SEURAT, point (0 v long. 

1915a. : 

Posterior of the 
cloacal aperture are two straight caudal alae, sustained by a pair 
of large stalked papillae; the caudal glands open just anterior 
of these papillae. There are also a pair of sessile preanal 
papillae and a pair of sessile adanal papillae. The spicule is 84 u long 
and slightly curved. The gubernaculum (fig. 120) is 55 » long and 
terminates at its distal extremity in a hook like the barb of a fishhook. 
On the ventral surface of the body there are two large cuticular 
bosses on which the cuticular striae are especially prominent; the 
more anterior of these is in the middle of the body, and the other one 
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is midway between the first and the cloacal aperture; similar bosses 
have been noted in Oxwyuris stroma, which Seurat says is O. obvelata. 

Female 2.9 mm. long with a maximum thickness of 275 u. The 
body is massive and curved in the shape of a letter S. The tail is 
one-sixth of the entire body; it attenuates gradually and terminates 
in a soft point. The esophagus is 400 p long and the esophageal bulb 
85 p long. The intestine is wider than the esophageal bulb. The 
two lateral alae arise posterior of the esophageal bulb, at the level of 
the vulva, and extend to the region of 
the rectum, 170 p anterior of the anus. 
The vulva (fig. 117) opens on the ven- 
tral surface, slightly posterior of the 
esophageal bulb and 100 p posterior of 
the excretory pore; the vulva is promi- 
nent for the reason that the vagina 1s 
everted, forming a prominent appen- 
dix 60 y long. In a young female, 1.8 
mm. long, and recently fertilized, the 
vagina is not everted, but the vulva 1s 
covered with a maroon-colored plaque 
which prevents any further attempts at 
fertilization. The ovijector is directed 
posteriorly and includes, first, a tubu- 
lar portion lined with a cuticular mem- 
brane, corresponding to the vestibule 
and sphincter, and 120 y long, char- 
acterized by the thickness of its muscn- 
lar wall; second, the musculo-epithelial 
portion, which has a uniform thickness 
for 150 y, then dilates to form an ovoid 
reservoir, 215 y long, in which the 
spermatozoa accumulate and where 





Fig. 119.—OXYURIS PALLARYI. Pos- 


fertilization takes lace and then TERIOR EXTREMITY OF MALE, VENTRAL 
j 
diminishes to its original thickness MEW. ENLARGED. AFTER SEURAN 


and continues posteriorly to the vicin- 

ity of the rectum, where it divides into two branches which ex- 
tend anteriorly and parallel to join the uterus. In the young female 
the uterus is straight and the eggs are arranged in a row; in the 
mature female the uterus occupies all the space about the intestine 
posterior of the vulva with the exception of that about the rectum. 
The ovaries are massive, blackish in color, and are situated side by 
side immediately posterior of the vulva. The eggs are numerous, 
thick shelled, elongated, and flattened on one face; they are 84 by 25 
u in diameter. 


10000? —Proc.N.M.v01.50—16——1 
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Llost.—A tlantoxerus getulus (Xerus getulus). 

Location.—Cecum. 

Locality —Mogador, Morocco. 

Seurat states that the male of this species has its closest affinities 
with O. stroma, but that the females of the two species are so dif- 
ferent that he wonders if the female described for O. stroma is 
really the female belonging with the male of that species. He also 

states that these two species are related to 
O. hilgerti and O. obvelata. 


OXYURIS POLYOON von Linstow, 1909. 


FIG. I20.—OXYURIS  PALLARYt. Specific diagnosis.—Omwyuris (p. 65): The 
CG ie cuticle is transversely striated at inter- 
"ls of 7 to 8 v: anteriorly it is strongly 

thickened over a distance of 120 y, the body parenchyma being thin- 
ned over the same interval. The rounded head end bears three lips. 
The esophagus is thin and terminates in a spherical bulb provided 
with teeth in the interior; the esophagus and its bulb are separated by 
a slight constriction ; the small posterior half of the esophagus is pig- 
mented brown; the esophagus is two- 
sevenths of the body length in the 
male and five twenty-thirds of the 
length in the female. The nerve ring 
encircles the esophagus about 180 p 
from the anterior end of the body. 
The excretory pore is on the ventral 
surface in the neck region near the 
constriction between the esophagus 






Jm 





and its bulb. EE 2>: 





Male 3.26 mm. long and 330 y 
thick; the tail is one seventy-fourth 
of the total length and is bent toward 
the ventral surface in the form of a 
hook, forming a coil of two turns. 
The vesicula seminalis is very large, 
with a length equal to about one- 
fourth of the entire body length. FIG. 121.—OXYURIS POLYOON. POSTERIOR 
The testes extend so far anteriorly EXTREMITY OF MALE. ENLARGED. AFTER 
that they divide the body in the ratio ` M oa 
of 11:8 anteriorly and posteriorly (meaning of original description 
not clear). The spermatozoa are flat, 16 p long and 10 y thick. The 
spicule (fig. 121) is 280 y long and is forked at its proximal extrem- 
ity. There are four pairs of prominent conical papillae, of which 
one pair is preanal, one adanal, and two pairs postanal. 
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Female 5.28 mm. long and 350 a thick; the long finely pointed tail 
is two-elevenths of the total length of the body. The vagina opens 
far anterior of the middle of the body and divides the anterior from 
the posterior portion in the ratio of 19:41; it extends posteriorly 
and the ovaries extend to a point near the esophageal bulb. "The 
small eggs are $0 by 23 p in diameter and are uncommonly numerous. 

I ost.—Geosciurus capensis (Xerus setosus). 

Location.—Intestine. 

Locality —Rehoboth, German Southwest Africa. 

Seurat (19155), in his paper deseribing Vermatorys getula, notes 
in comment on that species that it has very close aflinities with 
O. polyoon. As a distinguishing feature he notes the cuticular for- 
mations in the form of a comblike structure in D. getula. It seems 
quite likely that closer inspection would show the presenee of these 
structures on O. polyoon, as it has other features, among them the 
peculiar distribution of pigment in the esophagus, in common with 
species of Dermatoxys. The present writer is of the opinion that 
more study will probably show that this species should be trans- 
ferred to the genus Dermatoxys. 


Genus DERMATOXYS Schneider, 1866. 


Generic diagnosis.—Oxyurinae. (p. 65): Males with a eurving 
longitudinal row of transverse comblike crests on the ventral surface. 
Cervical alae present. Esophageal bulb with or without teeth. 
Males with very long well-developed caudal bursa. Massive 
deep colored ovaries in the region of the vulva, communicating by 
narrow oviducts with the uteri; the two uteri unite in the vicinity of 
the anus to form the long ovijector which extends anteriorly to the 
vagina. 

T'ype-species.—Dermatoxys veligera (Rudolphi, 1819) Schneider, 
1866. 


ANALYTICAL KEY TO SPECIES OF DERMATOXYS. 


1. Esophageal bulb without teeth. Male with 10 to 17 crests on the ventral 
surface; over 10 mm. long. Female over 15 mm. long. 
Dermatorys veligera, p. 99. 
Esophageal bulb provided with teeth. Male with over 20 crests on the ven- 
tral surface; Jess than 5 mm. long. Female less than 10 mm. long. 
Dermatoxrys getula, p. 103. 


DERMATOXYS VELIGERA (Rudolphi, 1819) Schneider, 1866. 


Synonym.—4Ascaris veligera Rudolphi, 1819. 

Specific diagnosis.—Dermatovys (p. 99): White worms, the body 
rather straight and stiff. Cuticle with fine, transverse striations, 
spaced at intervals of about 5 » in the middle portion of the body and 
at wider intervals in the posterior portion. Two cervical alae ex- 
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tending from the head to a point posterior of the esophageal bulb. 
Excretory pore very small and difficultly visible, situated posterior of 
the esophageal bulb. Mouth with three well-developed lips, each 
bearing three papillae. Buccal cavity very shallow, closed anteriorly 
by three teeth inserted on the three lips. The esophagus terminates 
posteriorly in a bulb, the union being 
marked only by the external widening 
and, frequently, by some rugose mark- 
ings; the esophagus proper, exclusive of 
the bulb, is widened anteriorly to form a 










a short thick portion and diminished pos- 
& teriorly to form a long slender portion, 
x, the latter showing a variable and very 
Z noticeable brown pigmentation. The 
E esophagus length, including the bulb, is 





one-ninth of the length of the female and 
two-fifteenths of the 
length of the male. 
The nerve ring en- 
circles the esophagus 
proper at the union 
of the anterior and 
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2 iii middle thirds. 

3 $ : Male 8 to 11.5 mm. 
UP long, with a maxi- 
Hd mum thickness of 485 
Qo &. The body is 
ASB straight, with a mod- 
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erate curve ventrally 
at its posterior ex- 
tremitv. The caudal 
bursa (figs. 122 and 
123) is formed of 
two very long alae, Fre. 123.—D ERM ATOXYS 


LÀ VELIGERA. POSTERIOR 
15 mm. long and EXTREMITY OF MALE, 


FIG. 122. —DERMATOXYS VELIGERA. » e 3 bigger 
POSTERIOR EXTREMITY OF MALE “a ther wide, W ith a VENTRAL VIEW. EN- 
Kot LARGED. AFTERSCHNEI- 


po AFTER SEURAT, very distinct border jer io. 
marked by several 
fine parallel longitudinal striations; the alae are curved ventrad and 
meet posterior of the conical termination of the body proper. ‘The 
distance from this conical termination to the cloacal aperture is 
about 400 u. About 700 » anterior of the cloacal aperture is a series 
of 10 to 17 eutienlar erests, of variable size and slightly irregular 
outline approximating that of a sector of a circle, the crests being 
disposed in a somewhat irregular longitudinal series. Between this 
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series and the cloacal aperture the ventral surface also bears two 
rows of small shields or bosses. The region about the cloacal aper- 
ture bears several large sessile papillae; there are six preanal papil- 
lae, of which four are in the same transverse line along the 
superior lip of the cloaca ; the inferior lip bears three papil- 
lae, of which the median 1s the larger: immediately posterior 
is a contiguous pair of large papillae, and a little posterior 
of these is a pair of large cuticular shields. The apertures 
of the caudal glands open at the level of the origin of the 
tail. Spicule (fig. 194) very small, 85 y long; no guber- 





FIG. 124.— 
naeulum. DERMA- 
Female 16 to 17 mm. long, with a maximum thickness of 7Toxvs 


. . . Y . . VELIGE- 
600 v. The posterior extremity (fig. 125) is conical, regu- — a enc 


larly attenuated, and may terminate in a point covered by a ULE. EN 
small, brown, chitinons, thimble-shaped eap; this appears respi 
to be deciduous and is often not present. The tail is een 
about 3 mm. long, or almost one-sixth of the length of 
the body. The excretory pore opens on the ventral surface, about 
1.9 mm. posterior of the esophageal bulb. The vulva is about 85 
u broad, not prominent, and is situated anterior of the middle of 
the body, about 7 mm. from the anterior extremity. It is commonly 
covered with a brown or reddish- 
brown plug. It opens into a vagina 
lined with a thick cuticle and joining 
a cuticular ovijector (fig. 126) which 
extends anteriorly a distance of 1 
mm.; both the vagina and the ovi- 
jector are provided with a thick mus- 
cular tunic. In its distal region, 
corresponding to a sphincter, there 
is a deeper colored glandular organ, 
which in turn connects with the ante- 
rior musculo-epithelial portion of the 
ovijector, a straight tube 12 mm. long 
which extends to a point just poste- 
rior of the anus; in this posterior por- 
tion it enlarges and contains a number 
of eggs; from this portion the uteri 
-omn diverge as straight tubes contain- 
i ing two or three rows of eggs and 
onn e M or reman extending parallel to the preced- 
ing portion of the ovijector for a 
distance of 9 mm. Their anterior extremities, slightly dilated to 
form in each a receptaculum seminis, communicate with the ovaries 
by narrow S-shaped oviduets; the massive ovaries, of deeper color, 
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are situated side by side posterior of the vulva. The eggs (fig. 127), 
110 by 50 » in diameter, have a very thick shell, stippled externally, 
slightly flattened on one side, and showing an interruption at one 
end for the exit of the embryo which is covered by a very distinct 
vitelline membrane. 

Hosts. — Sylvilagus brasili- 
ensis (Lepus brasiliensis), 
Sylvilagus auduboni baileyi, 
Sylvilagus nuttalli pinetis, 
Lepus kabiticus, Lepus cali- 
fornicus melanotis. 

Location. — Cecum (very 
rarely in small intestine). 

Localities —Brazil; Algeria 
(Winton); United States 
(Amo, Howbert, Monument 
Park, and Natural Corral, 
Colorado; Murray County, 
Oklahoma). 

l am unable to confirm 
Seurat’s statement that the 
head is larger than the body 
immediately following it in 
this worm or that the cervical 
alae terminate posteriorly at 
the level of the esophageal 
bulb. The wide 
distribution of 
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= y this species, 
= AD which was de- 
3 E scribed from 
t Brazil in 1866 
0 . 
0p and not again 
i 
noted To 
almost half a 
century, iS re. 197—Drr- 
rather surpris- m as 
= LIGERA. EGG. 
ing. ENLARGED. 
FIG. 126.—DERMATOXYS VELIGERA. FEMALE GENI- T h e recor d AFTER SEU- 


TALIA. AFTER SEURAT, 1915b. RAT, 19155. 


from Lepus 
californicus melanotis is based on specimens collected by Mr. Herman 
Douthitt from a “jack rabbit” in Oklahoma. As the species named 
‘anges all over Oklahoma and is the one probably involved, accord- 
ing to Mr. Gerrit Miller, I have assumed this to be the host. 
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DERMATOXYS GETULA Seurat, r915b. 


Specific diagnosis.—Dermatorys (p. 99): Two long cervical alae 
(fig. 128) arising at the head, where they attain their maximum 
width and gradually diminishing in width to the point near the 
middle of the body where they terminate. The 
euticle is transversely striated at intervals of 9 
u. Tbe excretory pore is very small and opens 
in the center of a clear elongated elliptical 
zone near the union of the intestine and the 
esophagus. The mouth (fig. 129) has three 
Jips, a dorsal and two latero-ventral, each bear- 
ing two papillae and with a triangular tooth 
on the internal border; the points of these three 
labial teeth are in contact and limit the aper- 
ture of the mouth. The buccal cavity is shal- 
low, 90 v. deep. and bordered laterally by two 
rows of tubercles situated at two levels. The 
esophagus is long and cylindrical and termi- 
nates posteriorly in a spherieal bulb provided 
with teeth. The length of the esophagus and 
bulb is a fourth of the length of the body in 
the male and a fifth in the female. The nerve 
ring eneircles the esophagus one-seventh of its 
leneth from the anterior end. 

Mate 2.5 to 8.8 mm. long. with a maximum 
thickness of 290 p. Two very long caudal alae 
(fig. 128), as wide as the body, extend along the 
posterior third of the body, terminating poste- 
rior of the 
cloacal aper- 
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Fig. 125.— DERMATOXYS 


GETULA. MALE. EN- cloacal aper- Fic. 129.—DERMATOXYS GETULA. ANTE- 
LARGED. AFTER SEU- 3 O RIOR EXTREMITY, DORSAL VIEW. EN- 
ture (fig. 128) MITY, 


RAT, 1915a. LARGED. AFTER SEURAT, 1915a. 


opens 110 y 
from this caudal extremity in the center of a very prominent conical 
eminence; posterior of this eminence the body 1s abruptly truncated 
ventrally and terminates in a narrow point 75 u long, the orifices of the 
caudal glands opening at the origin of this point. Anterior of the 
cloacal aperture the ventral surface bears a eurving longitudinal row 
of about 25 transverse parallel crests (figs. 128 and 130). There is a 
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pair of very large papillae some distance anterior of ihe cloacal aper- 
ture; there are two pairs of smaller adanal papillae; the inferior lip 
of the cloacal aperture bears 3 postanal papillae, of which the 
median is unpaired; and there is one pair of very small papillae 
toward the posterior third of the caudal extremity. The incon- 
spicuous spicule 1s only 65 p long. 

female 5.5 mm. long, with a maximum thickness, exclusive of the 
alae, of 310 a. The cervical alae extend very little beyond the vulva. 
The tail is conical and has a length equal to 
a fifth of that of the body. The vulva (fig. 
151) is not prominent and is situated a little 
posterior of the anterior third of the body. 
The very long ovijector is remarkably com- 
plex; the vagina is 
very short and 
communicates with 
a long vestibule, 
1.7 mm. long, char- 
acterized by the 
thickness of its 
muscular tunic and 
lined with a thick 
cuticle; this vesti- 
bule turns back on 
itself and extends 
posteriorly ina 
winding course to 
a large ovoid 


Fic. 130.—Dermatoxys ceru- Sphincter, 250 p Fie. 131.—DERMATOXYS GE- 

LA. ROW OF CRESTS ON VEN- à TULA. FEMALE BODY IN 
o 

TRAL SURFACE OF MALE. EN- long and 100 i REGION OF VULVA. EN- 

LARGED. AFTER SEURAT, thi ck, an d CORN- LARGED. AFTER SEURAT, 


did spicuous from its ia 

deep, almost black, color; this sphincter has a very narrow lumen and 
eggs do not remain in it any more than in the vestibule; beyond the 
sphincter is the tubular ovijector, a large sac filled with eggs and ex- 
tending posteriorly to the level of the anus, where it divides to form 
the two uteri; these extend anteriorly to the level of the vulva, where 
they are connected with the ovaries by a very short oviduct curved 
in the form of a letter S; the uteri are straight and contain only two 
or three rows of eggs; one uterus descends posterior of the anus for 
a third of the length of the tail and then extends anteriorly; the 
ovaries are blackish and are folded on themselves in tho dorsal re- 
gion between the vulva and the esophageal bulb. The eggs have a 
thick shell and are 55 to 60 & long and 25 y thick. 
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Larva.—larvae of both sexes in the fourth stage are frequently 
found among the adult worms. The female larva is 2.5 mm. long and 
has a relatively larger esophagus than the adult, the esophagus being 
two-fifths of the entire body length; the 
vulva is anterior of the middle of the body 
and is covered by the larval cuticle. The 
male larva is 1.6 mm. long and also has a 
relatively larger esophagus, equaling one- 
third of the entire body length; the tail is 
folded at its extremity. Just after the last 
eedysis the young male 1s still without the 
prominent bursal alae of the adult (fig. 132). 

Ilost.—Atlantoverus getulus (Xerus getu- 





lus). 
Location.—Cecum. FIG. 132.—DERMATOXYS GE- 
Locality—Mogador, Morocco. MN EE RU Cd 
à ; a i ENT ITY OF YOUNG MALE, VEN- 
Seurat states that this species has aflinities TRAL VIEW.  ENLARGED. 
with Ozyuris polyoon von Linstow from APER PES 


Xerus setosus. 
Family uncertain. 


HETERAKIS VERRUCOSA Molin, 1860b. 


Specific diagnosis —Genus? Head not distinctly delimited from 
body. Body strongly attenuate posteriorly and adorned laterally 
with warty prominences arranged in a double series and continu- 
ing to the posterior extremity of the tail. Anterior extremity trun- 
cate, the mouth without lips or papillae and the cuticle loose and 
folded about the mouth. The esophagus ends 1n a bulb with a tooth 
apparatus. The intestine is composed of large cells, and there are 
three large cells at the rectum. 

Male 7.5 mm. long and 300 y thick. The caudal extremity is 
curved in a hook shape, subulate, and terminates in a sharp tip. 
There are two very slightly curved spicules with 
alate membranes. 

Female 12 mm. long and 500 y thick. The 
caudal extremity is straight and subulate, termi- 
EE ic Heus ver. omg in a sharp point. The eggs (fig. 153) are 

Rucosa. Eaas. Macniriep. flattened on one side and are 100 y long. The 

VON Dsess, 1855- challs are perpendicularly striate. 

IH ost.—Dasyprocta aguti (Dasyprocta agouti). 

Location.—Stomach. 

Locality.— Brazil (Caicara). 

Molin states that this worm is meromyarian, and von Drasche 
(1882) has pointed out that on this account it can not be a species of 
Heterakis. The fact that no sucker is mentioned and that the worm 
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is found in the stomach is further evidence to the same effect. Von 
Drasche thinks the worm may be placed near Vematoxys Schneider, 
1866 (which is Cosmocerca Diesing, 1861, renamed). The esophagus, 
musculature, and lateral papillae sug IS Oxysoma, Schneider, 1866, 
but as Oxysoma is without sese as a nematode genus, being pre- 
occupied by Oxvysoma Gervais, 1849 (arachnoid), and as I have no 
similar material sufficiently close to this species to properly evaluate 
it, I have left the name unchanged and the species unplaced. 


Superfamily STRONGYLOIDEA Weinland, 1858. 


Synonyms.—Strongylidea Carus, 1863, in Travassos, 19146; 
Stringyloidae Travassos, 19140; Strongyloidea Weiland, 1858, of 
Travassos, 19140. 

Superfamily diagnosis —Nematoda (p. +): Meromyarian or poly- 
mvarian. Males with well-developed caudal bursa supported by rays; 
in forms near the outer limit of the superfamily the bursa 1s occa- 
sionally very small and the rays atypical, or the bursa may be lacking 
altogether, the species in question being only referable to this super- 
family on the ground that transitional but recognizably strongyle 
forms, found at times in the same locations and with the same habits, 
relate them to it. Esophagus without posterior bulb. Mouth naked 
or with a buccal capsule and six papillae, distinct or indistinct. 
Male usually with two spicules and female usually with two ovaries. 
Oviparous or viviparous. 


Type-family.—Strongylidae Cobbold, 1864. 





ANALYTICAL KEY TO FAMILIES OF STRONGYLOIDEA. 


1. Polymyarian; usually in respiratory or circulatory tract. 
Metastrongylidae, p. 162. 


Meromyarian; usually found in the digestive traet.-——-————-—— eee 2: 
ES Bacculecupsule-present-. —. MN re Strongylidae, p. 107. 
BUCCAL eapsule-not»rnresentz TEn Trichostrongylidae, p. 123. 


The use of the musculature as a basis for the diagnosis of families, 
and especially for use in keys, is perhaps unfortunate, for the reason 
that it is a point not readily applied. At the same time the divi- 
sion of the strongyles along this line, following Railliet and Henry 
(1910), seems to be more fundamental and well considered than the 
division with reference to the presence or absence of a buecal cap- 
sule, following Leiper (1908). The arrangement of Railliet and 
Henry groups the trichostrongyles with the Strongylidae; that of 
Leiper groups them with the Metastrongylidae. While Leiper's 
arrangement is a better working arrangement, especially in compil- 
ing kevs, it 1s not so fortunate in correlating other distinctive fea- 
tures as is that of Railliet and Henry. For one thing, the presence 
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of a rhabditiform embryo in the Strongylidae and its absence in 
the Metastrongylidae, as divided by Railliet and Henry, is a feature 
that points to ancestral differences of importance. The writer has 
followed Travassos (19140) in treating all three groups as of coordi- 
nate family rank. 


Family STRONGYLIDAE Cobbold, 1864. 


Family diagnosis-—Strongyloidea (p. 106) : Meromyarian. Buccal 
capsule present. Bursa highly developed, with a typical system 
of supporting rays consisting of one or two dorsal rays and two 
lateral ray systems of six rays each. Male with two spicules and 
female with two ovaries. Vulva at times anterior of the middle 
of the body, but usually posterior of the middle. Oviparous, eggs 
segmenting when laid. Development, so far as known, direct. Im- 
bryo rhabditiform. In digestive, buy in respiratory, system. 

Ty pe-genus—sStrongylus Mueller, 1750. 


Subfamily STRONGYLINAEF Railliet, 1803. 


Subfamily diagnosis —Strongylidae (p. 107): Meromyarian. Buc- 
cal capsule present. In digestive, occasionally in respiratory, system. 
Development direct, at times complex , Involving cutaneous infection, 
nodular development or other embryonic or larval migration. 

Ty pe-genus.—Strongylus Mueller, 1180. 


ANALYTICAL KEY TO TRIBES OF STRONGYLINAE. 


IM  EIcoriDtion cuam ee ee ce eee Tribe uncertain, p. 121. 
EX UP eile TOTS eee eae ee ee ee ee D. 
2. Dorsal aud latero-dorsal rays originate separately, the dorsal trunk ending in 


4 digitations; vulva close to anus aud uteri divergent__Ransomeue, p. 115, 
Dorsal and latero-dorsal rays originate in a common trunk, or if separately, 
there are 2 dorsal branches with 3 digitations; vulva close to anus and 


uteri convergent, or vulva remote from anus and uteri divergent... 52 

3. Dorsal and externo-dorsal rays originate separately ; vulva elose to anus and 
IDICEIBCODYODEPHIE oues oe ee Cylieostonieae, p. 114. 
Dorsal and externo-dorsal rays originate in a common trunk; vulva remote 
noms qud uteri cigertelites 2 2.21 rund Sa 4, 


4, Dorsal ray tridigitate; vulva in posterior third of body___Strongyleae, p. 107. 
Dorsal ray bifureate; vulva in middle or anterior portion of body. 
Bunostomeite, p. 112. 


Tribe STRONGYLEAE Railliet and Henry, 19124. 


Synonym.—Ankylostomeae Railliet and Henry, 19090. 

Tribe diagnosis.—Strongylinae (p. 107) : Ventro-ventral and latero- 
ventral rays close together and parallel. Medio-lateral and postero- 
lateral rays not close together and parallel. Dorsal and externo- 


108 PROCEEDINGS OF THE NATIONAL MUSEUM. voL. 50. 


dorsal rays originate in a common trunk, the dorsal ray ending in 
tridigitate terminations. The vulva in the posterior third of the 
body and the uteri divergent. 

Type-genus.—Strongylus Mueller, 1780. 


ANALYTICAL KEY TO GENERA OF STRONGYLEAE. 


1. No corona radiata; buccal capsule opens dorsally---------- Uneinaria, p. 111. 
Corona radiata present; buccal capsule does not open dorsally__________ nA. 
2. Posterior two-thirds of buecal capsule eovered with round knobs. 


Trachypharynz, p. 100. 
Buccal capsule without a covering of knoDs--..———— Strongylus, p. 108. 


Genus STRONGYLUS Mueller, 178980: 


Synonyms.—Strongilus Rudolphi, 1801; Selerostoma Rudolphi, 
1809; Selerostomum Dujardin, 1845; Sclorostomum Sonsino, 1818; 
Steongylus Giles, 1892. 

Generic diagnosis—Strongyleae (p. 101) : Anterior extremity trun- 
cated, straight or slightly curved toward the ventral surface. The 
open, circular mouth, transverse or oblique, is followed by a chitinous 
buecal capsule and the edge of the mouth is furnished with one or 
several series of numerous denticles, the corona radiata. The two 
equal spicules are long and slender. The bursa is trilobed. The 
ventro-ventral and latero-ventral rays are parallel, close together 
and have a common origin. The externo-lateral, medio-lateral, and 
postero-lateral rays originate in a common trunk and proceed in 


slightly diverging lines; they are of much the same shape, all taper- 
ing somewhat from the base. The dorsal and externo-dorsal rays 


originate in a common trunk, the latter originating near the base of 
the common trunk and occupying a relatively independent position. 
The main stem of the dorsal ray divides to form the two terminal 
dorsal rays, and each of these gives off an external branch and then 
forks again distally to form two terminal branches. One of the three 
branches of the dorsal rays may be missing. Vulva in the posterior 
third of the body. Uteri divergent. 
Type-species.—Strongylus equinus Mueller, 1780. 


ANALYTICAL KEY TO SPECIES OF STRONGYLUS. 


lUndeseribed specks m 2222-5 7 2... ee Strongylus species, p. 109. 
Described species... LLL ccc ccc ccc-s---Nfrongylus isotrichis, p. 108. 


STRONGYLUS ISOTRICHIS (Molin, 18605) Hall, 1916. 


Synonym.—sSclerostomum isotrichis Molin, 18605. 

Specific diagnosis —Strongylus (p. 108): Head continuous with 
body. Mouth acetabular in shape, the internal margin with vertical 
walls and the large circular aperture with a diaphanous border 
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terminating in a corona radiata. Body subeylindrieal, truncated 
anteriorly. 


Male 5 mm. long and 300 p thick. The large copulatory bursa is 
obliquely truncate and prolonged m a conspicuous dorsal margin. 
There are three groups of rays, the ventro-ventral being close to- 
gether and parallel. ‘The lateral groups of four rays include the 
externo-dorsal and the lateral. The dorsal group branches twice on 
each side, the rays therefore having four parts, of which the external 
is the smaller, and the dorsal rays are bifid. Two long filiform 
spicules. 

Female unknown. 

Host.—Thrichomys pachyurus (Isothrie pachyura) (?Echinomys 
antricola: see comment below). 

Location.—Large intestine. 

Locality —Barvo da Rio Negra, Brazil. 

Molin makes this a species inquirenda on account of the lack of 
female worms for description. He gives no figures and his discus- 
sion of the dorsal rays, as transcribed above, is not entirely clear, 
but it appears to be very close to the genus Strongylus at least. and 
as the generic name Sclerostomum is a synonym of Strongylus and 
without other standing, I have transferred the species to Strongylus. 

Von Linstow (1878) lists this species from Echinomys antricola, 
apparently as a modern equivalent for Zsothrie pachyura, but it ap- 
pears that Æ. antricola is a synonym of Thrichomys apereoides. 


STRONGYLUS species. 


Synonym.—sSelerostema species Morgan, 1868. 

Specific diagnosis.—Strongylus (p. 108) : 

Host.—Castor fiber. 

Location.—Ceeum and colon. 

Locality —United States (Michigan ?). 

In his work on the American beaver, Morgan (1868) says of the 
worms found in this animal: “Also in the colon, and especially in the 
caecuin, sclerostema, male and female, species not known.” There 
seems to be nothing to be gained by speculating on this worm with- 
out further data, and in view of the site of infestation I have re- 
garded this as Strongylus. 


Genus TRACHYPHARYNX Leiper, 1911. 


Generic diagnosis. —Strongyleae (p. 107) : Oral aperture terminal, 
surrounded by a corona radiata. The anterior third of the buccal 
capsule is lined with a thick chitinous investment. The posterior 
two-thirds of the buccal capsule is surrounded by esophageal muscu- 
lature and is lined with a thin layer of cuticle bearing a large num- 
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ber of round cuticular knobs, which project into the buccal cavity 
(fig. 134). Vulva a short distance in front of the anus (*). 
T'ype-species.—T rachypharyno nigeriae Leiper, 1911. 


TRACHYPHARYNX NIGERIAE Leiper, 1911. 


Specific diagnosis.—Trachypharyno (p. 109) : Number of leaves in 
internal and external crown of corona radiata undetermined. Buc- 
cal capsule pear-shaped. 

Male 11 mm. long. 

Female 15 mm. long and 460 y thick. Esophagus 
1.25 mm. long from the base of the anterior third 
of the buecal capsule to the beginning of the in- 
testine. The esophageal musculature enclosing the 
posterior two-thirds of the buceal capsule is 6 y. 
thick; the museulature in the posterior third of the 
esophagus is 130 p thick. Anus almost at the 
posterior end of the body. Vulva a short distance 
anterior of the anus. 

TTost.— A large rodent.” 

Location.—Not given. 

Locality —Nigeria, Africa. 

Jt seems highly desirable that the generie char- 
acters be indicated in the proposal of a new genus. 
lf a person has a reason for proposing a new 
genus, the reason is known to him, and it calls for 





Fic. 13:.—Tracay. little effort to state it. Do. leave it to Sono uo 
PHARYNX NIGE- — else to write one's generic diagnosis is very un- 
RIAE. ANTERIOR : . ‘ 
axem. Ex. Satisfactory. It should be unsatisfactory to the 


m nn man who names the genus, since it may readily 
c happen that the man writing the diagnosis 
does not evaluate characteristies in the same way he does. It cer- 
tainly is unsatisfactory to the writer of the diagnosis. It is bad 
enough when the type of the new genus is a common species that 
may be studied readily. It is much worse when the new species 
is an obscure one, poorly described, and not available to workers in 
general. This is not detracting from the importance of designating a 
type-species. Modern workers should write generic diagnoses for 
their new genera and also designate type-speeies. To omit either of 
these things is productive of trouble and confusion. 

I have assumed that the measurements given for the esophagus by 
Leiper refer to the females. Ilis figures do not bear out his state- 
ments in regard to the thickness of the esophageal musculature. He 
states that the posterior end of the male was embedded in a thick 
brown prostatic secretion and so was not studied; the important 
bursa characteristics are therefore unknown. 
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Genus UNCINARIA Froelich, 1789. 


Synonyms.—Unciaria Fischer, 1799; Dochmius Dujardin, 1845; 
U nicinaría von Linstow, 1902; Uncinnaria Schmaltz, 1903, 

Generic diagnosis.—Strongyleae (p. 107) : Corona radiata not pres- 
ent. Buceal capsule opens dorsally. Mouth round to oval, aperture 
oblique, limited by a transparent border. The dorsal portion of the 
buccal capsule is shorter than the ventral and is supported by a coni- 
cal structure, the point of which sometimes extends into the cavity. 
At the mouth aperture the ventral wall is prolonged to form two 
chitinous plates with cutting edges. Two ventral teeth at the base 
of the buccal capsule. Genital tubes short and thick, forming a small 
number of folds in a longitudinal direction. 

Ty pe-species —Uncinaria criniformis (Goeze, 1782) Looss, 1902. 


UNCINARIA MURIDIS Parona, 1907. 


Specific diagnosis —Uncinaria (p. 111): Body dirty white, tend- 
ing to brown in the female; anterior portion a little thinner than the 
posterior. Head bent in an are very strongly toward the dorsal 
surface (fig. 185). Buccal capsule with strong marginal laminae 
which bend symmetrically toward the median line anteriorly in cor- 
respondence with a tooth for each one. The esophagus enlarges 
posteriorly in a claviform swelling. The intestine is large and 
straight throughout its course, except for the short rectum. 

Male 5 mm. long and thinner than the female. Genital bursa 
bilobed, the intermediate lobule not evident. Rays simple, slightly 
differentiated, the dorsal bifurcate. The equal spicules (fig. 186) 
are long and thin, longer than the bursa. 

Female 7 to 8 mm. long. Tail short, conical, and mucronate. Anus 
a transverse slit (fig. 187). The coils of the oviduct extend very far 
forward, almost to the posterior end of the esophagus, and turn 
back in serrate loops. The vulva is a little in front of the middle of 
the body. Vulva lips not prominent. Eggs in the vagina region 
are oval, transparent, and not very numerous. Some are segmenting, 
others show a larva doubled back on itself in the shell. 

Llosts —Otomys irroratus, Otomys irroratus tropicalis. 

Location.—Intestine. 

Localities.—]Xaziba and Fort Portal, Africa. 

The species is left in the genus Uncinaria, not with any conviction 
that it belongs there, but because Parona calls it Uneinaria and there 
is not sufficient evidence to show where it belongs. The position of 
the vulva would indicate that the worm belonged in the Bunostomeae, 
as would the fact that the dorsal ray is bifurcate. But the figure, 
which shows that the worm has an esophageal bulb, would indicate 


* 
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that it does not even belong in the Strongyloidea. Further study 
and description of the material seems to be necessary. It would have 
added to the value of Parona’s (1909) paper if he had labeled his 
figures; drawings are not always self-evident. 
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FiGs. 135-137.— UNCINARIA MURIDIS. 135, ANTERIOR EXTREMITY. ENLARGED. AFTER PARONA, 1909. 
136, SPICULE. ENLARGED. AFTER PARONA, 1909. 137, POSTERIOR EXTREMITY OF FEMALE, VENTRAL 
VIEW. ENLARGED. AFTER PARONA, 1909. 


Tribe BUNOSTOMEAE Railliet and Henry, 1909b. 


Synonym.—Dunostominae Looss, 1911. i 

Tribe diagnosis.—Strongylinae (p. 107) : Ventro-ventral and latero- 
ventral rays close together and parallel. Medio-lateral and postero- 
lateral rays not close together and not parallel. Dorsal and externo- 
dorsal rays originate in a common trunk, the dorsal ray ending in 
a bifurcation. The vulva is in the middle of the body or a little 
anterior of this, and the uteri are divergent. 

Ty pe-genus.—Bunostomum Railliet, 1902. 


Genus ACHEILOSTOMA Leiper, 1911. 


Generic diagnosis.—Dunostomeae (p. 112): Buecal capsule opens 
slightly dorsally, the aperture unarmed (fig. 138). At the base of the 
buccal capsule a large ventral tooth and two fan-shaped dorsal teeth 
(fig. 139). No corona radiata. Dorsal lobe of bursa very distinct 
and shorter than the lateral lobes. Genital cone prominently de- 
veloped. The main trunk of the dorsal ray branches to form the 
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two terminal dorsal rays, each of which terminates in a bifurcation 
(fig. 140). The externo-dorsal rays originate about halfway between 
the base of the common trunk and the branching of 
the main dorsal trunk to form the terminal dorsal 





rays. The medio-lateral and postero-lateral rays ex- 
tend almost side by side to the edge of the bursa 
(fig. 141). The externo-lateral ray terminates about 
one-third of the distance from the medio-lateral ray 
to the ventral rays. Vulva in the middle of the body. 
Acheilostoma simpsoni Leiper, 1911. 





T ype-species. 
ACHEILOSTOMA SIMPSONI Leiper, 19:1. 


Specific diagnosis.—Acheilostoma (p. 119) : Cuticle 
with deep transverse striations in the anterior end of 
the body. Two large, stout, thorn-shaped cervical 
papillae curving backward (fig. 138). * 

Male 17 mm. long. (See figs. 140 and 141.) 

Female 93 mm. long. Cervical papillae 800 p from 
the anterior end.. Collar of oral aperture 4 y. thick. 
Esophagus 950 y long. Eggs in utero are 55 by 32 p 
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in diameter “and usually contain a few segments." Soul am 
Il ost.—"* X large rodent." RIOR ec 
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In the absence of any definite statement I have re- 
ferred Leiper's measurements to the female. His statement that the 
externo-lateral ray “has a thickness almost equal to the two central 
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Fig. 139. —ACHEILOSTOMA SIMPSONI. 


rays combined " leaves considerable doubt as to what is meant by the 
two central rays. If it refers to the medio-lateral and postero-lateral 
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rays, it is not substantiated by his figures. It might refer to the dor- 
sal ray, though this would be the unusual and unlikely comparison. 


Tribe CYLICOSTOMEAE Railliet 
and Henry, 1912a. 


Synonym.— Cylichnosto- 
midae Looss, 1902; Cylico- 
stominae Railhet, 1915. 

Tribe diagnosis. — Strongy- 
linae (p.107): Ventro-ventral 
and latero-ventral rays close 
together and parallel. Medio- 
lateral and  postero-lateral 
rays not close together and 
parallel. Dorsal and externo- 
dorsal rays originate sepa- 
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FIG. 140. —ACHEILOSTOMA SIMPSONI. DORSAL VIEW FIG. 141.—ACHEILOSTOMA SIMPSONI. LATERAL VIEW 
OF BURSA. ENLARGED. AFTER LEIPER, 1911. OF BURSA. ENLARGED. AFTER LEIPER, 1911. 
rately. The vulva is close to the anus and the uteri are conver- 
gent. 
Ty pe-genus.—Cylicostomum Railliet, 1901. 
Genus EUCYATHOSTOMUM Monn teeta, 
Synonym.—Encyathostomum Molin, 1861a. 
Generic diagnosis.—Cylicostomeae (p. 114) : Duccal capsule large, 


with a wide anterior aperture furnished internally with a crown of 
numerous, slender, acutely pointed processes, the corona radiata. 
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Bursa with dorsal lobe projecting posteriorly beyond the lateral 
lobes. Ventro-ventral and latero-ventral rays close together and 
parallel and originating in a common trunk with the lateral rays, 
the latter mutually divergent. The externo-dorsal ray is widely 
separated from the lateral rays and originates from the dorsal trunk 
or from one of the paired dorsal rays near its origin. The two long 
dorsal rays give off two branches externally. In some species the 
dorsal rays may present the appearance of being fused in the median 
line to form a single dorsal ray with a bifurcate tip. The equal 
spicules are long and slender. The vulva is a short distance in front 
of the anus. 
T'ype-species. 





FE'ucyathostomum. longesubulatum Molin, 1861a. 
EUCYATHOSTOMUM COPULATUM Molin, 18610. 


Synonyms.—Eneyathostomum copulatum Molin, 1861a; Strongy- 
lus cohaerens Schneider, 1866; Sclerostomum copulatum (Molin, 
1861a) Stossich, 1899. 

Specific diagnosis.—EF'ucyathostomum (p. 114) : Head truncate, con- 
tinuous with body, and provided with four large spinelike papillae 
and two small ones. Mouth caliciform and provided internally 
with a corona radiata. Body abruptly attenuated at both ends. 
Cuticle densely striated transversely. Male and female always 
found attached in permanent copulation at right angles. 

Male 3.5 to 5 mm. long and 200 » thick. Two very long filiform 
spicules. 

Female 5 to 9 mm. long and 500 p thick. Caudal extremity subu- 
late. Anus prominent and remote from the posterior end of the 
body. Vulva just anterior of anus. 

H ost.—Dasyprocta aguti. 

Location.—Cecum. 

Localities.—Caicara and Ypanema, Brazil. 

Schneider and Molin have both studied this species and neither 
has described the bursa, Schneider stating that the union of the male 
and female was so firm that he could not separate them for study. 
The two workers have put the species in different genera, but I have 
followed the author of the genus Éveyathostomum in placing it in 
that genus. It may not belong there. Molin noted that the male 
was attached to the mucosa and the female hung free in the intes- 
tinal lumen. 

RANSOMEAE Hall, 1916, new tribe. 


Tribe diagnosis —Strongylinae (p. 107) : Ventro-ventral and latero- 
ventral rays close together and parallel. Medio-lateral and postero- 
lateral rays divergent. Dorsal and externo-dorsal rays originate sep- 
arately. Vulva close to anus and uteri divergent. 

T po-genus.—Itansomus Hall, 1916. 
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RANSOMUS Hall 1916, new genus: 


Generic diagnosis —Ransomeae (p. 115): Anterior end of head ob- 
liquely truneate, so that the mouth faces antero-ventrally. Buccal 
capsule large, without teeth in its interior. Border of mouth armed 
with a crown of numerous small, triangular, pointed processes, the 
corona radiata (fig. 149). The median or dorsal lobe of bursa very 
little longer than the lateral lobes. | Ventro-ventral and latero-ventral 
rays close together and parallel. Medio-lateral and postero-lateral 
rays divergent. Dorsal ray and the 
externo-dorsal rays originate  sepa- 
‘rately. The dorsal trunk sends out 
two lateral branches and then divides 
to form a bifureate termination. 
Spieules long, tubular, slender, and 
alate. Gubernaculum present. Vulva 
a short distance in front of the anus. 
The vagina is of only moderate length. 
The uteri are divergent, the muscular 

Fic. 142.— RANsoMUS RopENtorum.  OviJectors extending anteriorly and 
M Cs Cae THER posteriorly from their union with the 

vagina. Back of the muscular ovijeetor the posterior uterus turns 

forward. Eggs apparently not yet segmenting when oviposited. 

Ty pe-species—Ransomus rodentorum Hall, 1916. 

This genus is named after Dr. B. H. Ransom, Chief of the Zoologi- 
eal Division of the United States Bureau of Animal Industry, in 
recognition of his work in parasitology. 





RANSOMUS RODENTORUM Hall, 1916, new species. 


Synonym.—Chabertia species of Hall, 1912. 

Specifice diagnosis—Ransomus (p. 116): The worms are relatively 
short and thick. No cervical papillae observed. The esophagus is 
club-shaped, thick, and prominent. The rectum is distinctly defined 
but presents no features of interest. Cervical papillae not observed. 
The cuticle is finely striate longitudinally. 

Male 4.64 to 8.19 mm. long and 290 to 300 p thick at a point near 
the thickest part of the esophagus, where the body attains its maxi- 
mum diameter (fig. 113). Diameter of the head in the plane of the 
buccal aperture is about 170 to 205 y. Length of esophagus 685 to 
150 p, attaining a maximum thickness near the posterior end of 205 
to 950 p. The nerve ring is located at the union of the anterior and 
middle third of the esophagus and is 400 to 465 p from the anterior 
end of the body. Exeretory pore not observed. The bursa is rela- 
tively short and wide (fig. 144). The tips of the externo-lateral and 
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externo-dorsal rays fall distinctly short of the margin of the bursa, 
the tips of the other rays reaching nearly or quite to the margin (fig. 
145). The ventro-ventral and latero-ventral rays are close together 
and parallel. The tip of the externo-lateral ray is about equidistant 
from the tips of the latero-ventral and the externo-dorsal. The medio- 
lateral and postero-lateral originate in a common stem and diverge 
slightly from the point of bifurcation. The externo-dorsal rays orig- 
inate at the rcot of the dorsal ray and are the thinnest of the rays, the 
other ravs being of rather 
uniform size. ‘The dorsal 
ray divides into four 
branches almost at one 





level, the two outermost (E sos 
branches passing out from n M ga 
the main trunk and the QNT 
. e. . e. . m yo * 
trunk dividing immedi- GV 
ae 


ately after to form the | 
two terminal digitations. Im 
The four branches are of ro P | 
almost the same thickness, H&S LN 


the outer branches being I BN 


a little the longer. Pre- E SC 
bursal papillae not seen. E. W 
The tubular alate spicules ee a 
(fig. 146) are 830 to 955 p pe eo g 
long. At the anterior end as AN 
they attain a maximum à 
diameter of 32 u; pos- 
terior to this point they 
are from 10 to 16 y thick. 
The alae (fig. 147) attain 
a maximum width of 21 y. The gubernaculum is 43 to 53 p long and 
is deeply bifurcated. The cloacal aperture is near the end of the 
genital cone. 

Female 8 to 9.2 mm. long with a maximum thickness of 345 to 
965 u, the maximum thickness being attained just back of the head 
and anterior of the vulva. From the thick portion just anterior of 
the vulva the body diminishes in diameter posteriorly. A short dis- 
tance back of the vulva the worm bends dorsally (fig. 148). Back 
of the anus the decrease in diameter is accented, this portion form- 
ing a cone. Near the tip of the cone there is a break where the sides 
of the cone tend for a short distance to approach the parallel and 
then the body terminates in a conical tip. The esophagus is club- 
shaped, slightly thinned in the vicinity of the nerve ring and increas- 
ing considerably in diameter posteriorly. It is 945 » to 1 mm. long 


Fig. 143.—RANSOMUS RODENTORUM. MALE. ENLARGED. 
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.and attains a maximum thickness of 205 to 275 p. The nerve ring 
is 430 to 490 » from the anterior end of the body. The anus is 300 
to 350 » from the end of the tail. The vulva is a transversely 
elongated slit with prominent lips and is 645 to 860 » from the end 
of the tail. The vagina is 380 to 390 » long and is directed anteriorly 
from the vulva, the anterior end bending in a somewhat lateral 
direction to join the ovijectors. The combined lengths of the muscular 
portions of the ovijector are 
about 675 to 700 y. One is 
directed anteriorly from the 
common central portion, the = 
other is directed posteriorly, Z2. 7: 





FiG. 144.—RANSOMUS RODENTORUM, Fic, 145.—RANSOMUS RODENTORUM. BURSA, LAT 
BURSA, DORSAL VIEW. d., DORSAL RAY; ERAL VIEW. d., DORSAL RAY; €. d., EXTERNO- 
e. d., EXTERNO-DORSAL RAY; l., POSTERO- DORSAL RAY; €. l., EXTERNO-LATERAL RAY; l. v., 
LATERAL AND MEDIO-LATERAL RAYS;l. v., LATERO-VENTRAL RAY; 7n. l., MEDIO-LATERAL RAY} 
LATERO-VENTRAL RAY; V. Vv., VENTRO- p. l., POSTERO-LATERAL RAY; V. v., VENTRO-VENT- 
VENTRAL RAY. ENLARGED, RAL RAY. ENLARGED. 


but proceeds only a short distance before turning anteriorly. The 
eggs are ellipsoidal and are 100 to 105 by 55 to 60 & in diameter. 
Eggs not yet segmenting when oviposited. 

Host.—Thomomys fossor. 

Location—Cecum; occasionally in small intestine. 

Localities —Ruxton Creek (El Paso County, Colorado) ; Middle 
Brush Creek (Gunnison County, Colorado); and Crested Buttes, 
Colorado. 

Type material.—No. 16181, U.S.N.M. (Bureau of Animal In- 
dustry helminthological collection). 
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'The writer is indebted to Mr. E. R. Warren, of Colorado Springs, 
for the opportunity to collect this material from alcoholic host 
material collected by Mr. Warren in 1909 and 1910. The species 
was tentatively reported by the writer in 1912 as CAaberti« species, 
but a subsequent study of the 
material shows that such 
structures as the externo- 
dorsal ray, which originates 
independently, and the dor- 
sal ray, which terminates in 
four substantially equal digi- 
tations, will not permit of 
placing this form in that 
genus. 

In passing it may be said 
that while the writer has fol- 
lowed Railliet and Henry in 
forming tribes on the basis of 
ray formation and the loca- 
tion and arrangement of the 
vulva and uteri, the system 1s 
not altogether successful in 
bringing together groups dis- 
tinctly similar in other re- c 
spects. An arrangement 
which brings together i 
Strongylus, with a corona Sy Bx 
radiata, and Ancylostoma PENTORUM. 

Fic, 146.—RaNsoMUs RODENTORUM. and U ncinarid, without a 2: odd 
Er rum ^V corona radiata and with the Nel or 
rather distinctive hookworm  — - 
head, as members of the Strongyleae, at the same time placing 
Cylicostomum, with a corona radiata, in the Cylicostomeae, and 
Necator, with its hookworm mouth, in the Bunostomeae, is not en- 
tirely satisfactory. At the same time, Leiper’s (1908) division, based 
on the buccal capsule, and putting hookworms in the Anchylos- 
tominae, forms with a corona radiata in the Strongylinae, and such 
forms as A alicephalus in another unnamed group, is likewise unsatis- 
factory. The fact that the present grouping is not very satisfactory 
is one reason for not following other writers who give these groups 
higher than tribal rank. 
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Tribe uncertain. 
ANALYTICAL KEY TO UNPLACED SPECIES OF STRONGYLINAE. 


1. Found in inguinal glands; undeseribed Stronglyus lemmi, p. 122. 
Found in large intestine; deseribed species. 
Stronugylus (Deletroeephalus) brachylaimus, p. 121. 


STRONGYLUS (DELETROCEPHALUS) BRACHYLAIMUS von Linstow, rgor. 


Specific diagnosis.—Deletrocephalus (%): Cuticle transversely 
striate at intervals of 21 y. At the head end is a prominence, smaller 
in front and broader behind, with a rounded posterior margin. 
This surrounds a buecal capsule, in the wall of which ‘are about 
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FIG. 149.—STRONGYLUS (DELETROCEPHA- 


LUS) BRACHYLAIMUS. ANTERIOR EX- Fig. 150.—STRONGYLUS (DELETROCEPHALUS) BRACH- 
TREMITY. ENLARGED. AFTER VON YLAIMUS. DURSA. ENLARGED. AFTER VON LIN- 
Linstow, 1901. STOW, 1901. 


50 rods, the ends, some of which are cleft, projecting free anteriorly 
(fig. 149). At the posterior margin of the head prominence and in 
the four submedian lines are four large papillae, while outside of the 
buccal capsule four fine clublike papillae project anteriorly. The 
esophagus is very short. 

Male 13 mm. long and 630 y thick. The esophagus is one-twenty- 
seventh of the total length. The bursa (fig. 150) has two large 
lateral lobes and one small median lobe. Of the six rays in the 
lateral lobes, the ventro-ventral and latero-ventral are close together 
and the medio-lateral and postero-lateral are close together. The last 
two are broad. The medio-lateral and the externo-lateral originate 
in a common trunk, the externo-lateral branching off and diverging 
from the medio-lateral, which continues in general the line of the 
main trunk. The externo-dorsal and the dorsal apparently originate 
separately. The dorsal trunk divides to form two thick branches, 
which almost immediately divide to form a short external branch 
and a longer terminal branch. The very long spicules are 2.96 mm. 
long. The gubernaculum is 100 y. long. 

Female 20 mm. long and 880 y thick. The esophagus is one-thirty- 
second of the total length. The conical pointed tail is one-ninety- 
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sixth of the total length. The vagina opens just anterior of the anus. 
The ratio of the body length anterior of the vulva to that posterior 
of the vulva is 500:11. Anterior of the anus is a semicircular swell- 
ing, from which muscles proceed obliquely posteriorly to the dorsal 
line. The vagina ends in another hemispherical swelling, in front of 
which the cuticle is swollen for 890 p. The eggs are (?) 14 by T p 
in diameter. 

IIost.—Procavia brucei (Heterohyrax mossambica). 

Location.—Large intestine. 

Locality —Rukwa Lake, German East Africa. 

The dimensions given for the eggs, “0.014 mm. . . . 0.007 mm.," 
seem very small for a worm this size, and it is possible that these 
figures should be 140 by 70 p. 

Railliet and Uenry (19194) have left the genus Deletrocephalus 
Diesing, 18516, unplaced in the formation of tribes of Strongylinae. 
An examination of the available figures and descriptions of the type- 
species, D. dimidiatus Diesing, 1851, indicates that we have in it a 
member of the Strongylinae in which the vulva is near the anus and 
the uteri are convergent, as in the Cylicostomeae, but the ray struc- 
tures are uncertain or contradictory. According to some figures, the 
externo-dorsal and dorsal rays have separate origins, and according 
to others they originate in a common trunk. According to von 
Linstow’s figure, the dorsal and externo-dorsal rays of Strougylus 
(Deletrocephalus) brachylaimus apparently have separate origins, 
but it would be unsafe to say positively that this was the case. Noth- 
ing is said as to the convergence or divergence of the uteri. It is not 
certain that von Linstow’s species and Deletrocephalus dimidiatus 
are congeneric, and this is additional reason for leaving Deletro- 
eephalus unplaced in this paper. 


STRONGYLUS LEMMI von Siebold, 1837. 


Synonym.—Nematoideum muris-amphibii Rudolphi of Diesing, 
koran le 

Specific diagnosis.—None. 

Ilost.—Mus musculus or Arvicola amphibius (Mus amphibius, 
Lemmus amphibius). 

Location—Inguinal glands. 

Locality.—Not given. 

This species is based on a record of Redi (1708). Rudolphi (1810) 
records it under the heading “ Vermes generis dubii" and with the 
notation ^Muris museuli vel amphibii,” and says that he is unable to 
determine from which species of mouse Redi collected it. Rudolphi 
(1819) later lists it under the same notation, closing his paragraph 
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with the word omm PA He does not use the form Vematei- 
deum muris-amphibi, credited to him by Diesing. 

The species fonnd by Redi may have been larval strongyles or they 
may have belonged in some other superfamily. It is hardly worth 
while speculating on the subject. 


Family TRICHOSTRONGYLIDAE Railliet, 1915. 


Synonym.—Tricostrongylidae Leiper, 1908, of Travassos, 19140. 

Family diagnosis.—Strongyloidea (p.106) : Meromyarian. Simple 
mouth without a buccal capsule. Parasitic only in the digestive sys- 
tem. Development direct and simple, involving in all cases known 
only the possibility of infection by ingestion. 

Ly pe-genus.—T richostrongylus Looss, 1905. 


ANALYTICAL KEY TO SUBFAMILIES OF TRICHOSTRONGYLIDAE, 


1. Body not spirally curled. Females with 2 ovaries__Trichostrongylinae, p. 123. 
Body frequently spirally curled. Females with 1 ovary. 
IIelizmosominae, p. 148. 


Subfamily TRICHOSTRONGYLINAHBH Leiper, 1908. 


Subfamily diagnosis —Trichostrongylidae (p. 123) : Body straight 
or curved, but not regularly coiled in a spiral. Females with two 
ovarles. 

T ype-genus.—T richostrongylus Looss, 1905. 


ANALYTICAL KEY TO GENERA OF TRICHOSTRONGYLINAE. 


mE Insuficiently described... (Genus uneertain, p. 144. 
Eom OUI renerag vu eee eee eee us actu nan 2 
2. Bursa with 2 distinct dorsal rays, each supporting a small dorsal lobe; 


ventro-ventral and latero-ventral rays close together and parallel ; medio- 
lateral and postero-lateral close together and parallel _Nematodirus, p. 151. 
Bursa with 1 dorsal ray, commonly branched; ventro-ventral and latero- 
ventral rays, and medio-lateral and postero-lateral rays not close together 
mU TENE S EH 1 S ROT ee E 9. 
Spicules short, spatulate, and appearing as though twisted. 
Triehostrongylus, p. 194. 
BEN ueslons and filiform, straight or eurved.. 22 LL onec 4. 
4. Spicules cleft along almost entire length; ventro-ventral, latero-ventral, and 
postero-lateral rays originate in a common trunk... Citellinema, p. 141. 
Spieules simple or only cleft at tips; ventro-ventral, latero-ventral, and 
postero-lateral rays do not originate in à common trunk... J. 
5. Mouth surrounded by a chitinous ring; cuticle with numerous prominent 
longitudinal ridtes; bursa faintly incised dorsally; postero-lateral and 
medio-lateral rays do not originate in a common trunk_Graphidium, p. 189. 
Mouth not surrounded by a chitinous ring; cuticle without prominent longi- 
tudinal ridges; bursa deeply incised dorsally ; postero-lateral and medio- 
lateral rays orifinate in « common trunk... Warrenius, p. 142. 


c2 
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Genus TRICHOSPRONGYLUS Looss, 1905 


Synonyms.—Strongylus Mueller, 1780, of authors; 7ricostrongylus 
Travassos, 19140. 

Generic diagnosis.—Trichostrongylinae (p. 123): Small and 
slender. Commonly reddish in color when first collected. Body 
gradually attenuated forward from the genital aperture. Head small, 
usually about 10 » in diameter, with three small lips and with nodular 
cr punctiform papillae. Cuticle with annular striations. Cervical 
papillae lacking. Buccal cavity not well differentiated. Esophagus 
Jong, with simple well-developed dorsal gland. Nerve ring and ex- : 
cretory pore about 150 » from the anterior end. Body of the cervical 
glands behind the esophagus, one gland behind the other. Bursa 
with large lateral lobes, without well-developed median lobe. Six 
supporting rays in each lateral lobe. Ventral rays widely separated, 
of very different thickness; the ventro-ventral is thin and directed 
ventrally; the latero-ventral is thick and in close relation with the 
lateral rays. Postero-lateral ray thinner than the other lateral rays, 
and located close to the externo-dorsal ray. Dorsal ray short, cleft 
at the end. Spicules short, spoon-shaped or spatula-shaped, and 
presenting the appearance of being twisted, this appearance result- 
ing from the arrangement of ridges on the spicules. The proximal 
end of the spicule is thickened with a knoblike or disklike process 
toward one side. "Toward the posterior end of the spicule a more or 
less prominent angular projection is usually present, giving the point 
of the spicule a hooked or barbed appearance. Gubernaculum or ac- 
cessory piece present, elongated and boat-shaped or shoe-shaped in 
profile. Prebursal papillae small. Testis simple and not coiled. 
Ovaries in older individuals slightly wavy, the anterior one disposed 
in one or several loops. Uteri divergent. Ovijectors well developed. 
Vulva in the posterior half of the body, slit-shaped or crescentic, sur- 
rounded by somewhat protruding chitinous lips. Postanal portion of 
the body of the female relatively short, with a pair of small caudal 
papillae near the tip. Eggs of moderate size, thin shelled and color- 
less, and containing a maximum of 8 to 32 segmentation cells when 
oviposited. Parasitic in the duodenum, more rarely in the stomach, 
of herbivores, rodents, and man. 

Type-species.—T richostrongylus | retortaeformis (Zeder, 1800) 
Looss, 1905. 


ANALYTICAL KEY TO SPECIES OF TRICIIOSTRONGYLUS. 


1. Males less than 3 mm. long and female less than 5 mm. long. 
Trichostr ongylus fiberius, p. 129. 
Males more than 3 mm. long and females more than 5 mm. long... 2 
2. Males over 7.5 mm. long; females over 10 mm. long; spicules over 500 pu 
long; vulva over 2 mm. from end of the tail; anus more than 150 u and 
less than 1 mm. from end of tail; esophagus, testis, uterus, ovaries, and 


qescelüwGlu c c. roce ad i NN Trichostrongylus pigmentatus, p. 128. 
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Males less than 7.5 mm. long; females less than 10 mm. long; spicules less 
than 500 » long; vulva less than 2 mm. from the end of the tail; anus less 
than 150 u or else 1 mm. or more from the end of the tail; viscera not 
pes Ca OE) IES) fee esc c e ae 3. 

Dorsal ray originates asymmetrically from the base of the right externo- 
dorsal ray; spicules 175 u long or longer; vulva 1 mm. or less from the 
Pipeet (Nett) c c acaso Trichostrongylus calearatus, p. 126. 

Dorsal ray symmetrical throughout; spicules less than 175 à long; vulva 
KORC Du Nin, from the tip ef the till. aaa 4. 

4. A small dorsal lobe present in bursa; males over 5 mm. long; spicules less 

than 125 & Jong; vulva more than 1.5 mm. from the tip of the tail; anus 

1 num. or more from the tip of the tail. 
Trichostrongylus rctorlacforinis, p. 125. 
No dorsal lobe present in bursa; spicules more than 125 u long; vulva less 
than 1.5 mm. from the tip of the tail; anus less than 1 mm. from the 
Wn or Wie Wall foe ee em Trichostrongylus dclicatus, p. 130. 


c3 


TRICHOSTRONGYLUS RETORTAEFORMIS 
(Zeder, 1800) Looss, 1905. 


Synonym—Strongylus retortae- 
formis Zeder, 1800. 

Specific diagnosis—Trichostrongy- 
lus (p. 124): Body capillary, very much 
attenuated anteriorly. Head some- 
what inflated at times. 

Male 5.5 to Y nun. long with a maxi- 
mum body thickness just anterior of the 
spicules of 60 &. The bursa (fig. 151) 
is deeply incised in the nuddorsal line 
unns ree lateral lobes and a. rye. 95) 0:wcnosTEGNOYIUSRETONS 
very small dorsal lobe. The latero- TAEFORMIS. BURSA. X 150. AFTER 
ventral ray is quite thick and the la E 
lateral rays diminish from the straight thick externo-lateral to the 
thin postero-lateral, the last named being close to the externo-dorsal 
ray. The tip of the externo-dorsal ray is about halfway between 
the tips of the postero-lateral and the dorsal rays. The dorsal ray 
divides close to the bursal margin to form two short branches, each 
of which ends in a double point. The short thick spicules are 100 to 
110 » long and appear twisted as a result of ridges. Viewed from 
the side the posterior edge of the spicules is slender and smooth 
edged. The gubernaculum is boat-shaped and is 63 » long. Spicules 
and gubernaculum are dirty brown in color. 

Female 6 to 7.7 mm. long and 80 to 90 p thick in the region of the 
vulva. The tail gradually narrows from the point where the pos- 
terior uterus bends forward, and is prolonged in a conical point. 
The anus is only slightly salient and is 1 to 1.2 mm. from the tip of 
the tail. The vulva aperture is short and often crescentic and is 1.8 
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to 2 mm. from the tip of the tail. The middle section of the ovi- 
jector is very short, almost hemispherical. The eggs are ellipsoidal 
and relatively large, 75 to 80 p long and 40 to 45 p thick. 

Hosts —Oryctolagus cuniculus (Lepus cuniculus), Lepus euro- 
paeus (Lepus timidus). 

Location —Small intestine (duodenum) ; rarely in stomach. 

Locality.—Europe. 

This species has been reported as occasionally causing the death 
of the host animal. Railliet (1893) states that it 1s commonly asso- 
ciated with Graphidium strigoswm in the production of a pernicious 
anemia. 

TRICHOSTRONGYLUS CALCARATUS Ransom, 1911b. 


Specific diagnosis —Trichostrongylus (p. 194): 

Male 4.7 to 6.6 mm. long. Maximum thickness 100 to 130 p (at 
base of bursa). Lateral lobes of bursa in preserved specimens 
tightly curled inward so that it is 
impossible to spread the bursa out 
flat. Latero-ventral and externo- 
lateral rays closely approximate to 
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100. 
Fic. 152. —TRICHOSTRONGYLUS CALCARATUS, 
Bursa. AFTER RANSOM, 1911. d. r., DORSAL 100 Ar 


RAY; €. d., EXTERNO-DORSAL RAY; €. l, EX- 
TERNO-LATERAL RAY; gub., PORTION OF GUBER- FIG. 153.— TRICHOSTRONGYLUS CALCARATUS, Pon- 


NACULUM; l. Sp., PORTION OF LEFT SPICULE; TION OF BURSA SHOWING DORSAL RAY, AFTER 
l. v., LATERO-VENTRAL RAY; m. l., MEDIO- RANSOM, 1911. d. r., DORSAL RAY; e. d., EX- 
LATERAL RAY; p. l., POSTERO-LATERAL RAY; TERNO-DORSAL RAY; p. l., PORTION OF POSTERO- 
V. V., VENTRO-VENTRAL RAY. LATERAL RAY. 


one another, about equal in thickness, the former slightly the thicker, 
both much thicker than the other rays (fig. 152). Externo-dorsal 
ray long, curving dorsad in its distal portion; proximally it is thick, 
distally it is very slender. Ventro-ventral ray slender, of about the 
same thickness as the distal portion of the externo-dorsal ray. Pos- 
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tero-lateral and medio-lateral rays of about equal thickness, the latter 
slightly the thicker, less than half as thick as the externo-lateral ray, 
closely approximated, except at their tips, where they diverge 
slightly, the postero-lateral ray dorsad and the medio-lateral ven- 
trad. Medio-lateral ray closely approximated to the latero-ventral 
ray. Dorsal ray united at its base with the base of the right externo- 
dorsal ray; bifurcated distally (fig. 153). The dorsal lobe of the 
bursa is not distinct from the lateral lobes, and is deeply emarginate 
between the distal branches of the dorsal rav. Distal branches of 
the dorsal ray are very slender, with simple unbranched tips. Spic- 
ules 175 to 190 p long, nearly equal 
in length but somewhat different in 
shape, dark brown in color, slightly ^ 
curved ventrad, with truneate tips 
and without the ventral angular 
projection typical of 7richostrongy- 
lus (fig. 154). Tip of left spicule 
with a large beaklike process or 
spur projecting ventrally, and a 
small spur projecting dorsally. An- 
terior of the ventral beak a small 
hook, and in front of the latter a 
series of two or three small projec- 
tions, the ventral surface of the 
distal portion of the spicules for a 
distance of about 50 y. thus having 
a hooked, barbed, and roughened 
appearance. The ventral surface of 
the right spicule is smooth. Tip of 
the right spicule smaller than that 

: Fic. 154.—TRICHOSTRONGYLUS CALCARATUS. 
BEEN CI with a small fatten secures inp - QUBERNACULUM. AFTER 
caplike enlargement projecting dor- Ransom, 19]. gub., GuBERNACULUM; L 

Sp., LEFT SPICULE; T. Sp., RIGHT SPICULE. 

sally and ventrally as very small 
pointed processes, and laterally as a very small ridge. Gubernaculum 
about 100 by 35 » in length and breadth, respectively, similar in 
color to the spicules, with an oval body and a short pointed process 
posteriorly and a longer process anteriorly. 

Female 5.8 to 7 mm. long by 90 to 120 » in diameter at the vulva. 
Anus 65 to 90 » from the tip of the tail (fig. 155). Posterior end of 
the body is commonly rather abruptly though slightly diminished 
in size a short distance in front of the anus, then tapers gradually to 
the tip of the tail; or, beginning some distance in front of the anus, 
may taper gradually to the trp. Tail straight. Vulva 850 » to 1 mm. 
from the tip of the tail, elongated diagonally, 50 to 60 » long, with 
inconspicuous lips (fig. 156). Combined length of muscular portion 
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of the ovijectors 450 to 560 p. Eggs 60 to 70 p long by 30 to 36 p 
wide, in 8 to 32 celled stage when deposited. 

Tlost.—Sylvilagus floridanus mallurus (Lepus sylvaticus). 

Location.—Small intestine. 

Locality.—Dowie, Maryland. 

In comment on his species Ransom (19115) says 
that it is closest to T. retortaeformis. He also notes 
that it is perhaps questionable whether the species 
should be included in Trichostrongylus in view of 
the rather aberrant characters of the dorsal ray of 
the bursa and of the spicules. The asymmetrical 
origin of the dorsal ray and the 
termination of its branches in 
undivided tips are atypical, as 
is the shape of the distal por- 
tion of the spicules. 


TRICHOSTRONGYLUS PIGMENTATUS 
(von Linstow, 1904) Hall, 1916. 


Synonym.—Strongylus pig- 
mentatus von Linstow, 1904. 

Specific diagnosis. — Tricho- 
strongylus (p. 124) : Mouth with 
three lips, each lip bearing on 
its summit a small papilla. 
Esophagus, testis, uterus, ova- 
ries, and eggs colored black. 

Male 7.7 mm. long and 120 u 
thick. Length of esophagus 
one-fourteenth of the total body 





> 4 sd , 
length. Bursa has two large T 1004. | 
100A lateral lobes and a very narrow rre. 156.—T RICHO- 


Fic. Po Saga median lobe (fig. 150 The STRONGYLUS CAL- 
LUS CALCARATUS. POSTE- CARATUS. FEMALE 
pion extremity or re- lateral lobes are supported by wrecionorvutva. 
MALE. AFTER Ransom, six slender divergent rays. The AFTER Ransom, 
1911. gia 1911. 

dorsal lobe is supported by a 

dorsal ray which bifureates near its distal extremity, each branch 
in turn forming two terminal branches of which the external are 
the shorter. Spicules short, 680 & long, pale brown in color, and 
with the usual discoid or scutelliform expansion of the proximal 
extremity (fig. 158). Posteriorly the spicules terminate in three 
branches, of which the thicker and longer one is rounded, while the 
thinner and shorter ones are pointed. Gubernaculum ? 

Female 10.5 mm. long and 140 p thick. The tail is acuminate and 


is one-sixty-sixth of the total length of the body. The anus is there- 


NO. 2131. NEMATODE PARASITES OF RODENTS—HALL. 129 


fore 160 » from the tip of the tail. The length of the esophagus 
is one-eighteenth of the total body length. The vulva is situated 
posteriorly, dividing the body in the ratio of 37:11, and is therefore 
2.4 mm. from the tip of the tail. The eggs are 62 » long and 36 p 
thick. 

Host—Lepus nigricollis. 

Location.—Stomach. 

Locality.—Ranna, Southern Province, Ceylon. 

Von Linstow notes that this species is close to Trichostrongylus 
retortaeformis, and while nothing 1s said of a gubernaculum and the 
bursa rays are figured as of the same size throughout, it 
probably belongs in Trichostrongylus. The spicule size is 
large; perhaps it should be 68 p. 


TRICHOSTRONGYLUS FIBERIUS Barker and Noyes, 1915. 





Specific diagnosis.—Trichostrongylus (p. 124): Body 
threadhlke; anterior region greatly attenuated, body grad- 
ually thickening toward the posterier end. 

Male 9.8 mm. 
long with a body 
diameter of 13 p 
just behind the 





head and of 90 p Fig. 155.— 
just anterior of ea 
the bursa. Bursa LUS PIG- 
with two wide c = 
lateral lobes and ULE. EN- 
a narrow dorsal iV EN: "os 
lobe. “ Lateral = von LIN- 
ois g Raum eode deri E 


wide, blunt, lat- 
eral rays and one narrow, pointed dorso-lateral and one ventro- 
lateral ray." Spicules short and heavy (fig. 159). 

Female 4.7 mm. long, with a body diameter of 30 » just behind the 
head and of 135 p at the level of the vulva. Vulva in the posterior 
ninth of the body, 520 » from the end (fig. 160). Anus 80 » from the 
posterior end of the body. Posterior end slightly curved and 
pointed. Eggs oval, segmented (when oviposited ?), 59 by 36 y in 
diameter; shell thick. 

ILost.—Ondatra zibethica (Fiber zibethicus). 

Location—Duodenum and cecum. 

Locality.—United States (Nebraska). 


10600 — Proc. N.M.vo1.50—16— —9 
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The description and figures of the bursal rays of this species, which 
is deseribed in a paper by Barker (1915), are not clear to me. The 
worm is reported from the cecum of the host, a very unusual location 
for worms of this genus, except when dead and being passed out. 


D N 





Fic. 159.—T R ICH O- 
STRONGYLUS FIBE- 
RIUS. POSTERIOR 
EXTREMITY OF MALE. 
AFTER BARKER, 
1915. 


FIG. 161. —T RICUOSTRONGY- 
LUS DELICATUS. BURSA, 
DORSAL VIEW. d, DOR- 
SAL RAY; €. d., EXTERNO- 
DORSAL RAY; 6€. l., EX- 
TERNO-LATERAL RAY; 
gub., GUBERNACUZUM; 4. 

05mm V., LATERO-VENTRAL RAY; 

H in. l., MEDIO-LATERAL RAY} 

FIG. 160.— TRICHOSTRONGYLUS FIBERIUS. FE- p. l, POSTERO-LATERAL 
MALE. AFTER BARKER, 1915. RAY. ENLARGED. 








TRICHOSTRONGYLUS DELICATUS Hall, 1916, new species. 


Specific diagnosis.—T richostrongylus (p. 12+): Head small, 11 to 
12 pin diameter. Lips indistinct. Cuticle finely striate transversely 
and longitudinally, and not inflated in the head and neck region. 
There is a cervical fold back of the head region. 

Male 4 to 4.55 mm. long with a maximum diameter in the vicinity 
of the spicules of 105 p. : Esophagus simple, 155 a long. Cervical 
fold about 140 u back of the head end. Bursa has two large lateral 
lobes, with curving. finely scalloped border, deeply incised in the 
median line (fig. 161). No dorsal lobe present. The ventro-ventral 
ray is comparatively short. The tip of the latero-ventral curves 
toward the ventro-ventral, though their tips are widely separated 
(figs. 162 and 163). The tip of the medio-lateral is closer to the 
externo-lateral than to the postero-lateral. The tip of the postero- 
lateral curves toward the externo-dorsal. The short dorsal ray is 
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3Tp long. It divides distally to form two terminal forks about 16 p 
long. At the base of these forks are two very short lateral spurs 
externally. The spicules are short, 140 to 155 p long. and apparently 
twisted. The gubernaculum is canoe-shaped and is 70 to 80 p long. 
The spicules and gubernaculum are curved, presenting a convexity 
dorsally. 

Female 6 mm. long with a maximum thickness of 103 & in the 
vicinity of the vulva. Cervical fold 95 to 125 a back of the head end. 
Anus 75 to 100 » from the tip of the acutely pointed tail (fig. 164). 
Vulva 1.29 to 1.245 mm. from the tip of the tail. Combined length 





. Fic. 162.—' TRICHOSTRONGYLUS DELI- 


CATUS. DBURSA,LATERAL VIEW. d., Fic. 163.—TRICHOSTRONGYLUS  DELICATUS. 
DORSAL RAY; €. d., EXTERNO-DORSAL BURSA, LATERO-VENTRAL VIEW. €. l, 
RAY; €. l., EXTERNO-LATERAL RAYS; EXTERNO-LATERAL RAYS; gub., GUBER- 
l. v., LATERO-VENTRAL RAY; m. L, NACULUM; l. v., LATERO-VENTRAL RAYS; 
MEDIO-LATERAL RAYS; p. l., POSTERO- m.l., MEDIO-LATERAL RAYS; p.l., POSTERO- 
LATERAL RAYS; V. v., VENTRO-VEN- LATERAL RAY; V.V., VENTRO-VENTRAL RAYS. 
TRAL RAY. ENLARGED. ENLARGED. 


of muscular portions of ovijectors between the sphincters, 490 y. (fig. 
165). Eggs 85 by 50 » in diameter, segmenting at oviposition. 

Lost.—Sciurus aberti mimus. 

Location.—Small intestine. 

Locality.—Pagosa Springs, Colorado. 

Type material.—No. 16571, U.S.N.M. (Bureau of Animal Industry 
helminthological collection). This species was collected from some 
of Mr. E. R. Warren's alcoholic host material. 


Genus NEMATODIRUS Ransom, 1907. 


Generic diagnosis.—Trichostrongylinae (p. 123): Head not over 
50 mw in diameter; circumoral papillae inconspicuous. Cuticle of 
head may be inflated and in cervical and head region striated trans- 
versely. Cervical papillae apparently absent. Bursa without un- 
paired dorsal median ray. Dorsal lobe of bursa reduced to two small 
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short lobules, each supported by a dorsal ray. Ventro-ventral and 
latero-ventral rays of each lateral lobe of bursa close together, par- 
allel. Six supporting rays in each lateral lobe. Medio-lateral and 
postero-lateral rays close together, parallel. XExterno-lateral ray 
distally diverges widely from the other lateral rays. Spicules more 
than 500 y in length, slender, tubular, filiform united by a membrane 





FiG. 164,—TRICHOSTRONGY- Fic. 165.—TRICHOSTRONGY- 
LUS DELICATUS. POSTE- LUS DELICATUS. BODY OF 
RIOR EXTREMITY OF FE- FEMALE IN REGION OF VUL- 
MALE. X 315. VA. Ut., UTERUS. X 102 


throughout their length, or only in their distal portion. Gubernacu- 
lum absent. Vulva of female behind the middle of the body. Ovi- 
jectors well developed. Eggs large, generally over 150 p long. 

T ype-species—Nematodirus filicollis (Rudolphi, 1802) Ransom, 
1907. 





ANALYTICAL KEY TO SPECIES OF NEMATODIRUS. 


J. Spicules about 1 mm. long; female with ovijectors having a combined 
feweti..om bout 400 p20 ——— ee Nematodirus spathiger, p. 138. 

Spicules 3 mm. long or longer; ovijectors having a combined length of 
000 uorloü"em 5.22.2 Nematodirus neotoma, p. 136. 
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NEMATODIRUS SPATHIGER (Railliet, 1896) Railliet and Henry, 1909. 


Synonyms.—Strongylus spathiger Railliet, 1896; Strongylus 
flicollis Rudolphi, 1802, of Curtice, 1890; Vematodirus filicollis 
(Rudolphi, 1802) Ransom, 1907, of Ransom, 1911, and others. 

Specific diagnosis—Nematodirus (p.191) : Body slender, tapering 
gradually toward the anterior extremity (fig. 166) ; head between 25 
and 50 y in diameter ; cuticle of head and neck may be slightly inflated, 
in latter region coarsely striated transversely, elsewhere without 
transverse striations (fig. 167). Four and probably six inconspicuous 
cireumoral papillae. Mouth small, followed directly by the esopha- 
gus; no buccal capsule. Esophagus 400 to 500 p long. Cervical 
papillae not apparent. Lateral membranes absent. 


Fig. 106.—NEMATODIRUS SPATHIGER. MALE AT RIGHT, FEMALE AT LEFT. * VULVA. X 15. AFTER 
Ransom, 1911. 

Male 8 to 15 mm. long by 125 to 175 & in maximum diameter. 
Bursa with two large lateral lobes. Dorsal lobe short, deeply emargi- 
nate, and thus reduced to two small lobules (fig. 168). Ventral rays 
slender, close together, parallel. Ixterno-lateral ray at first close to 
the medio-lateral ray, distally curves ventrad away from the latter. 
Distally the medio-lateral and postero-lateral rays eurve slightly 
dorsad. Medio-lateral and postero-lateral rays close together through- 
out their entire length, the tip of the latter extending slightly beyond 
that of the former. Tip of the postero-lateral ray about equidistant 
from the tip of the externo-dorsal ray and the tip of the esterno- 
lateral ray, the latter being about the same distance from the tip of 
the latero-ventral ray. Lateral rays thieker than the other rays. 
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Externo-dorsal ray very slender. No median dorsal ray. Each 
dorsal lobule of the bursa 1s sustained by a ray whose base is united 
with the base of the externo-dorsal ray, somewhat thicker than the 
latter, with somewhat bifid tip. Spicules (figs. 168 and 169) slender, 
equal, about 1 mm. long, united by a membrane in the posterior two- 
thirds, more closely toward the tip, where the membrane forms a 
spatulate enlargement. Prebursal papillae small, inconspicuous. 
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FIGs. 167, 168.—N EMATODIRUSSPATHIGER. 167, ANTERIOR EXTREMITY OF BODY. X 150. AFTER RANSOM, 
1911. 168, POSTERIOR EXTREMITY OF MALE, VENTRAL VIEW. d., DORSAL RAY; €. d., EXTERNO-DORSAL 
RAY; €. l., EXTERNO-LATERAL RAY; l. v., LATERO-VENTRAL RAY; m. l., MEDIO-LATERAL RAY; P. l, 
POSTERO-LATERAL RAY; Sp., SPICULES; t. v., VENTRO-VENTRAL RAY. X 150. AFTER Ransom, 1911. 


Female 12 to 20 mm. long with a maximum thickness of 200 to 
250 p at the vulva. Thickness suddenly reduced just behind the 
vulva. Tip of tail truncate, bearing a short, slender, acutely pointed 
bristlelike process (fig. 170). Anus 70 to 80 p from the truncated end 
of the body. Vulva a transverse slit located about one-third the 
length of the body from the posterior end. Combined length of the 
muscular portions of the two ovijectors (fig. 171), including the 
sphincters, about 400 y. Eggs oval, 175 to 200 y. long by about 100 p. 
wide. Embryos develop into filariform larvae before hatching. 

ITosts.—Ctenodactylus gundi. Commonly a parasite of ruminants. 

Location.—Small intestine. 
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= to, ee c o 
Localities —United States, Europe, New Zealand, Australia, Tunis. 


This species was reported from a rodent for the first time by 
Seurat (1913), who reports it from the gundi, Ctenodactylus gundi, 
in Tunis, listing it as JV. filicollis. A comparison of Seurat’s figures 





169. 


Figs. 169-171.—NEMATODIRUS SPATHIGER. 169, POSTERIOR EXTREMITY OF MALE, LATERAL VIEW. LET- 
TERING ASIN FIG. 168. X 150. AFTER RANSOM, 1911. 170, POSTERIOR EXTREMITY OF FEMALE, LAT- 
ERAL VIEW. an., ANUS; int., INTESTINE} 0v., OVARY. X 150. AFTER RANSOM, 1911. 171, BODY OF 
FEMALE IN REGION OF VULVA, LATERAL VIEW. ¢, EGG; int., INTESTINE; ovij. 1, TERMINAL PORTION OF 
OVISECTOR; Ovij. 2, SPHINCTER OF OVISECTOR; 0vij. 5, NON-MUSCULAR PORTION OF OVIJECTOR; vul., VULVA. 
X 150. AFTER RANSOM, 1911. 


with those of V. filicollis given by Boulenger (1915) and those of 
N. filicollis given by Ransom (1911), which latter Boulenger and also 
Railliet and Henry (19120) regard as N. spathiger, indicates that 
Seurat’s species is V. spathiger, as Seurat suspected 1t might be. 
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NEMATODIRUS NEOTOMA Hall, 1916, new species. 


Synonym.—Nematodirus species Hall, 1912. 

Specific diagnosis.—Nematodirus (p. 131) : Long and slender, nar- 
rowing toward the anterior end. Head diameter, exclusive of the 
inflated cuticle, 25 to 45 p; inclusive of the inflated cuticle, attains a 

: maximum of 80 » The cuticle of the head and neck is 
usually inflated and, as a rule, asymmetrically (fig. 172). 
The inflated area shows a transverse striation. The re- 
mainder of the body is finely striated longitudinally, the 
striae being 10 to 11 p apart, and the striation 1s continued 
along the rays of the bursa. A yet finer transverse stria- 
tion is visible over the body in favorable specimens, and a 
special transverse striation forms a fine annulation in the 

ü region of the vulva and ovijectors. Four cireumoral 

ee papillae visible. The anterior portion of the esophagus 

neotoma. usually has a sinuous course and is narrower than the 
rer Straight posterior portion. 

or remate. Male 8.1 to 10.6 mm. long with a maximum thickness of 

TP 135 m. Esophagus 335 to 500 » long. The dorsal lobe of 
the bursa (fig. 173) has a shallow median notch along its border, the 
two lobules thus formed being supported by the two dorsal rays. 
These rays bifurcate near their tips, the bifurcated part being about 
one-fifth of the total length of the ray. The externo-dorsal rays are 
very long and slender and 
have a rather sinuous course 
in most specimens (fig. 174). 
They are remote from the 
other rays. The postero-lat- 










eral and medio-lateral rays Ae E 
are parallel branches formed KOO 


‘ oe. ROUEN 
^a 
TREE 
uu) AE 


by a split in their common /4$5 
stem (fig. 175). Their tips Use? 
eurve back toward the ex- 
terno-dorsal ray. From the 
same common stem the ex- 
terno-lateral ray diverges, its 
tip turning toward the ventral 
ravs which are parallel and 
close together. Around the 
proximal part of the lateral 
ray and in the area between the externo-lateral and the other lateral 
rays are a number of clear, transparent maculae. The body terminates 
in a cone inside the bursa (fig. 176). The spicules are very long, from 
3 to 3.42 mm. long, and are only clearly separated for a short distance 


FIG. 173.—NEMATODIRUS NEOTOMA. BURSA, DORSAL 
VIEW. X 170. 


mo, 2131. 
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along their proximal portion (fig. 177) 


137 


They are curved at the 
tip. When extruded the spicules bend around in a wide curve, the tips 
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Fics. 174, 175.—NEMATODIRUS NEOTOMA. 174, BURSA, DORSO-LATERAL VIEW. X 170 
ERAL VIEW. d, DORSAL RAYS; ed., EXTERNO-DORSAL RAYS; el 
VENTRAL RAY; ml 
TRAL RAY. X 170. 


175, BURSA, LAT- 
EXTERNO-LATERAL RAYS; lv., LATERO- 
MEDIO-LATERAL RAYS pl POSTERO-LATERAL RAYS; spic SPICULE; V., VENTRO-VEN- 


coming back toward the ventral surface or even to it 
papillae found 


Female 18.3 t 


No prebursal 
ONUS. 3 


vulva of about 225 p. 


nm. longe with à maximum thickness at the 
The tip of the tail is truncated and bears a 





Let om fst border 
176. 
FIGS. 176,167. —NEMATODIRUS NEOTOMA 


IU. 
. «3 t 
RAY SYSTEMS FORMED BY THE CLOSELY APPROXIMATED LATERO-VENTRAL AND VENTRO-VENTRAL RAYS 


176, BURSA, VENTRAL VIEW. d 
X 170. 177, POSTERIOR EXTREMITY OF MALE 


int., INTESTINE. X 46. 
pointed spinelike process (fig. 178) 


> 
the posterior end of the body 


DORSAL RAY; V., THE VENTRAL 


The anus is about 120 u from 
The vulva (fig 


g. 179) 1s situated at the 
union of the middle and posterior thirds of the body or slightly in 
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., front of this point. The body is commonly bent at 

j es gf this point. The combined length of the muscular 
| portions of the ovijectors 

(fig. 180) is 900 to 955 y. 
The eggs are 145 to 190 p 
by 80 to 90 » in diameter. 

IH osts.—JVeotoma mexi- 
cana fallas, Neotoma 
desertorum, Neotoma 
floridana baileyi, Neo- 
toma cinerea rupicola. 

Location. — Small in- 
testine; rarely in stom- 
ach. 

Localities—San Aca- 
cia, Siebert’s ranch (Mesa 
County), Mack, Cedar | 
Point, and Paw nog | 
Buttes, Colorado. 
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FiG. 178.—NEMATODI- : 
RUS NEOTOMA. » 


POSTERIOR EX- 
: FIG. 179.—NEMATODIRUS NEO- 


ar Ma y TOMA. VULVA. X 91. Type material. — No. 
16134, U.S.N.M. (Bureau | 


of Animal Industry hel- 
minthological collection). 

The material from 
which the above species 
is described was col- 
lected from host material 
preserved in alcohol by 
Mr. E. R. Warren, of 
Colorado Springs. The 
places of collection are 
located as follows: One 
near the northeast corner 
of Colorado; another 
near the middle eastern 
part of Colorado; an- 
other near the middle of 
the southern boundary; 
and two near the middle 
of the western boundary. 


| It may be safely pre- 
Fig. 180. —NEMATODIRUS NEOTOMA. OVIJECTORS. X 91. dieted that this species 





will be found on adequate examination of species of Neotoma any- 
where in Colorado and probably in Veotoma anywhere. 
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Genus GRAPHIDIUM Railliet and Henry, 1909a. 


Synonym.—sStrongylus Mueller, 1780, of authors. 

Generic diagnosis —Trichostrongylinae (p. 123): Cuticle marked 
with a very prominent and striking longitudinal striation. Month 
large, limited by a chitinous ring. A single dorsal ray, bifurcating 
near its tip and the bifurcation ending in small forkings. Al rays 
generally divergent, with no adjacent rays $: 4 
close together and parallel. Externo-dorsal 
rays long and prominent. Spicules long 
and narrow, branching distally. Vulva in 
posterior third or fourth of body, at times 
covered by a cuticular process, the body 
diameter diminishing abruptly posterior of 
the vulva. Parasitic in the digestive tract 
of rodents. 

Type-species.—Graphidium strigosum 
(Dujardin, 1845) Railhet and Henry, 19094. 


GRAPHIDIUM STRIGOSUM (Dujardin, 1845) Railliet 
and Henry, 1909^. 





Synonyms. — Strongylus | vetortaeformis 


| 
LI > 5 LI e Q ARmm! 

Zeder, 1800, of Dremser, 1824; Strongylus /iomm: 

scmig oss Dujardin, 1815; Strongylus blast? ye. 161 —Grarawrx strico- 

Son Linstow. 1881. SUM. BURSA, DORSAL VIEW. 


: e à; Sy € d, DORSAL RAY; ed., EXTERNO- 
Specific diagnosis.—Graphidium (p. 1399) :  porsat rav: cl, EXTERNO- 


bor niood sed and filiform. Two small LATERAL RAY; lv., LATERO-YEN- 
E è E è TRAL RAY; ml., MEDIO-LATERAL 

cervical papillae in the form of posteriorly prav; pl, POSTERO-LATERAL 

directed teeth, located at some distance from PAY. 

the anterior end. Cuticle with 40 to 60 conspicuous longitudinal 

wavy striations and a finer transverse striation. 

Male 8 to 16 mm. long, with a maximum thickness near the base 
of the bursa of 130 to 175 p (300 u according to Dujardin; 600 p 
according to Dremser's figures as noted by Dujardin). Head diame- 
ter 25 to 35 p. Esophagus 365 to 510 » long, with a maximum thick- 
ness near its posterior extremity of 50 to 60 p. Nerve ring 160 to 
250 » from the anterior extremity. The dorsal ray bifurcates near 
its tip (fig. 181), each bifurcation ending in two small forks, of 
which the external and shorter bears one papilla, and the internal 
and longer bears two papillae. The externo-dorsal ray is very long 
and prominent. ‘The five rays of the lateral and ventral systems are 
very uniformly and symmetrically spaced (fig. 182). The filiform 
spicules are 1.1 to 2.4 mm. long. They present a simple tubular 
construction of almost uniform diameter except at the posterior 
extremity where they fray out, the spinelike fringing being directed 
medially. There is a pair of distinct spinelike prebursal papillae. 
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Female 11 to 20 mm. long with a maximum diameter in the region 
of the vulva of 190 to 215 a (500 to 600 » according to Dujardin; 
$50 » according to Bremser’s figure as noted by 
Dujardin). The body diminishes in diameter quite poda 
abruptly posterior of the vulva and terminates in a zs 
conical tail with a slight constriction just anterior dug 
of the tip. The head diameter is about 35 p. The ees 
esophagus is 520 to 605 & long with a maximum = 
thickness near its posterior extremity of 60 to 80 y. 5 e 
The nerve ring is 235 to 260 » from the anterior ex- 4) LU qu 
tremity. 'The straight simple intestine ends in a : 3 
narrow conical rectum 60 to 85 a long. The anus is 
138 to 190 » from the tip of the tail. The vulva is 
very slightly salient and is 1.1 to 1.9 mm. from the 
tip of the tail. 
The vagina is 
short, about 170 
p long and ex- 
tends forward 
io meet the me- 
dian portion of 
the ovijectors. 
The combined 
length of the 
muscular por- 
tions of the 
well - developed 
ovijectors is 
430 to 470 y. 
The ovijectors 
and uteri are 
divergent (fig. 
183), the pos- 
terior uterus 
and ovary ex- 
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Fic. 182.—GRAPIIDIUM STRIGOSUM. BURSA, VEN- 
TRAL VIEW. c. d., EXTERNO-DORSAL RAY; €. l., 
EXTERNO-LATERAL RAYS; l. v., LATERO-VENTRAL iending to a Fic. 183.—GRAPIII- 
RAYS; m. l., MEDIO-LATERAL RAYS; p.l., POSTERO- . 7 7 

, P-t., point near the DIUM STRIGOSUM. 


LATERAL RAY; 7. V., VENTRO-VENTRAL RAYS. POSTERIOR EX- 


ənus, not turn- TREMAS OS 
ing forward as Molin (1861a) shows it. The eggs cn ou 
are ellipsoidal, 98 to 106 & long by 50 to 58 p thick, 
and are in the morula stage when oviposited. 
Hosts.—Orvy tolagus cuniculus (Lepus cuniculus), Lepus europaeus 
(Lepus timidus). 
Location—Stomach ; occasionally in small intestine. 
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Locality.—Ewurope (France, Germany, Austria). 

The writer has had occasion to examine specimens of this species 
through the courtesy of Professor Railliet, who furnished them to 
the United States Bureau of Animal Industry. As the 
comparison with Dujardin's measurements suggests, it is 
likely that the writer's measurements will be under the 
maximum for this species as found in the largest 
specimens. 
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CITELLINEMA Hall, 1916, new genus. 


Generic diagnosis.— Trichostrongylinae (p. 123) : Head 
surrounded by a sort of collar which forms the external 
limit of a depression around the head anteriorly. Two | 

: . s . as FIG. 184.—C1- 
spicules, each bifurcating near the proximal wide tubular — qiix sua 
end to form two long filiform distal processes. Ventro- oe 
ventral, latero-ventral, and externo-lateral rays appar- gxtresity 
` ently originate from a common stem, which in turn unites T 
at its base with the common stem of the medio-lateral — — 
and postero-lateral rays. Nature of dor- 
sal ray not distinguishable in the one 
avallable specimen. 

This genus and other genera and spe- 
cies following are put in the Tricho- 
strongylinae tentatively on the chance 
that they like most of the Trichostrongy- 
lidae, have a female with two ovaries 
rather than with one as in //eligmoso- 
mum. 

T ype-species.—('itellinema bifurcatum 
Hall 1916. 





CITELLINEMA BIFURCATUM Hall, 1916, new 
Species, 

Specific diagnosis. — Citellinema (p. 
141) : Cuticle with pronounced longitudi- 
nalstriation. Mouth with apparently six 
lips surrounded by a sort of collar (fig. 


Fr1G.185.—CITELLINEMA BIFURCATUM. 184) . 


POSTERIOR EXTREMITY OF MALE, , b. df X - : m 
LATERO-vENTRAL view. dl, sos _ ale 6.8 mm. long and 170 » thick at 


TERO-LATERAL (porso-LATERAL) the base of the bursa. lead diameter 26 
RAY; €. l., EXTERNO-LATERAL RAY; E - ‘ : ur 
E o auemneM ithout the collar and 38 p inclusive of 
MEDIO-LATERAL RAY; V. V., VENTRO- collar. Esophagus 582 H long by 70 n 
VENTRAL RAY. ENLARGED. = f 
thick. Nerve ring 170 a back of head. 
The longitudinal striation of the body cuticle is continued along the 


bursal rays (fig. 185), while the bursal membrane is transversely 
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striated. The bursa is apparently not deeply incised dorsally. The 
rays are arranged as given in the generic diagnosis. The medio- 
lateral and externo-lateral rays are the largest. The 
spicules (fig. 186) are 360 » long and are bifurcated 
TO » from the proximal end. The proximal end is 
cup-shaped and is 35 a in diameter. 

Female unknown. 

IIost.—Citellus elegans. 

Location.—Small intestine. 

Locality.—W aldon, Colorado. 

Type material—No. 16176, U.S.N.M. (Bureau of 
Animal Industry helminthological collection). 

The single male on which this species is described 


was collected from alcoholic host material collected by | 
Messrs. E. R. Warren and H. R. Durand. 


WARRENIUS Hall, 1916, new genus. 








Generic diagnosis.—lrichostrongylinae (p. 123): 
Head simple, no lips evident. Cuticle of head in- 
flated. Unilateral cervical wing present (fig. 187). 
The bursa is deeply incised dorsally to form 2 large 
lateral lobes and a small, but distinct dorsal lobe. 
The dorsal, lateral, and ventral ray systems are well 
defined and separated from one another, the rays of 
'ach system being more closely related to one another 
than to rays of other systems. The dorsal lobe 1s sup- 
ported by the dorsal ray which sends out a short 
branch to each side almost two-thirds of its length 
from its proximal end and then branches to form two 

longer terminal branches (fig. 188). The externo- 
Fro, a tuer dorsal rays are long wavy rays lying in the lateral 
carum. Sprc- lobes and ending in curved termina- 

ULES. “x20 tions, the tips of which are Tamir 
from the bursa margin than are points farther back 
along the rays. The recurved tip turns toward the 
dorsal ray and is closer to this than to the postero- 
lateral. The postero-lateral and medio-lateral rays 
originate in a common stem (fig. 189). The postero- 
lateral turns back toward the externo-dorsal and 
terminates a short distance from the bursa margin. 
The medio-lateral proceeds direct to a point on the 
bursa margin, and the externo-lateral, which origi- Fis. 157— War- 
nates from the common trunk of the postero-lateral rri NET 
and niedio-lateral, also proceeds practically straight TERIOR BX: 


: 3 TREMITY. X 
to the bursa margin. The latero-ventral and ventro- 300. 
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ventral ravs originate as branches of a thick common stem and 
diverge from their origin to their termination near the bursa margin 
(fig. 190). They are unusually large for ventral rays. being longer 
and thicker than any other rays. The spicules are long and narrow 
(fig. 191). 
T'ype-species. 





Warrenius quadrivittati Hall, 19106. 


WARRENIUS QUADRIVITTATI 
Hall, 1916, new species. 





Specific diagnosis.— War- 
renius (p. 142): Cuticle 
transversely striated on the 
unilateral cervical mem- 
brane (fig. 187); every- 
where else longitudinallv 
striated, the striation being 
continued along the bursal 
rays. The cervical mem- 
brane is recurved poste- 
riorly to form a notch. 

Male 6.21 mm. long by 


112 y thick just in front of FiG.188.—WARRENIUS QUADRIVITTATI. BURSA, DORSAL VIEW. 
Eo Duis mie od ig 30 d., DORSAL RAY; c. d., EXTERNO-DORSAL RAY; c. l., EXTERNO- 
1@ Dursa. ie nea IS LATERAL RAY; l. v., LATERO-VENTRAL RAY; m. l., MEDIO- 


u in diameter, exclusive of LATERAL Ray; p. l., POSTERO-LATERAL RAY; v. lobe, VEN- 
the slight euticular infla- TRAL LOBE OF BURSA? t. V., VENTRO-VENTRAL RAY. EN- 

D LARGED. 
tion. The cervical mem- 
brane is 60 a long. The 
esophagus is about 215 p 
long and 17 y thick near 
its posterior end. The 
nerve ring is 130 pa from 
the anterior end of the 
body. The structure of the 
bursal lobes and rays 1s that 
given in the generic diag- 
nosis. The dorsal ray is 
about 60 p long. The 
spicules are 695 p long and 
very narrow. One of themi 
terminates in a long fine 
wavy tip and the other ina 
bifurcation, the two parts 
of the bifureation running 
nearly parallel, the thicker 








tending to curve slightly prc. 19.—wannENIUs QUADRIVITTATL BURSA, LATERAL 
around the thinner. VIEW. e€. l., EXTERNO-LATERAL RAY; l. V., LATERO-VEN- 
TRAL RAY; m. l., MEDIO-LATERAL RAY; p. l., POSTERO-LAT- 

Female unknown. ERAL RAY; V. v., VENTRO-VENTRAL RAY. ENLARGED. 
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fTost.—Eutamias quadrivittatus. 

Location.—Small intestine. 

Locality.—Crested Butte Mountain, Colorado. 

Type material.—No. 16185, U.S.N.M. (Bureau of Animal Industry 
helminthological collection). 

This species is based on two males, 1 headless, collected from alco- 
holic host material, for which I am indebted, as for much other mate- 
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Fic. 190.—WARRENIUS QUADRIVITTATI. BURSA, VENTRAL 
VIEW. d. lobe, DORSAL LOBE OF BURSA; ¢. d., EXTERNO- 


DORSAL RAY; ¢. l., EXTERNO-LATERAL RAY; l. v., LATERO- Fic. 191—WARRENIUS 
VENTRAL RAY; mM. l., MEDIO-LATERAL RAY; p. l., POSTERO- QUADRIVITTATI. POSTE- 
LATERAL RAY; t. lobe, VENTRAL LOBE OF BURSA; V. V., RIOR EXTREMITY OF MALE, 
VENTRO-VENTRAL RAY. DORSAL VIEW. ENLARGED. 


rial noted in this paper, to Mr. E. R. Warren, after whom the genus 


Is named. 
GENUS UNCERTAIN. 


ANALYTICAL KEY TO UNPLACED SPECIES OF TRICHOSTRONGYLINAE. 


T Found under theverctricemiicosa_. n cs ae Ntrongylus leporum, p. 148. 
Found in the intestine2=-22-=_-_ 22 2L22l2e--—— NP CRONEOO DEREN 2, 
2. No description ; found in small intestine of rat. Strongylus species, p. 145. 
Described species; notom in intestine of rit... —— — EE 9. 
o Qervicil alie present a s sc oo o Strongylus miuutoidcs, p. 141. 
Cervical alae probablwabsent-——— .. .... 79. I 4. 


4. North American species from Erethizon dorsatum (H ystrir dorsala). 
Strongylus simpler, p. 145. 
Not North American species and not from Zrethizouw (Huystrir)-—------—— 5. 
9. Dorsal lobe of bursa very large; female more than 15 nun. long. 
Strougylus sedecinradiatus, p. 145. 
Dorsal lobe of bursa small or lacking; female less than 15 mm. long. 
Strongylus eavalli, p. 146. 


The above key 1s obviously makeshift in character and in part of a 
rather unscientific nature, but in the absence of scientific data it is 
obviously impossible to supply a key based on such data. 


a 
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STRONGYLUS species Lutz, 1894. 

Specific diagnosis.—None. 

Host—Epimys norvegicus (Mus decumanus). 

Location.—Sinall intestine. 

Locality.—Sao Paulo, Brazil. 

Ina paper on Taenia nana (Hymenolepis nana), Lutz (1894) states 
that in examining J/us decumanus at Sao Paulo, Brazil, he found, in 
the small intestine of one rat, one male of a probably undescribed 
species of Strongylus, There are no further data or description of 
any sort. 

STRONGYLUS SIMPLEX Leidy, 1856. 

Specific diagnosis.—(?) Trichostrongylinae (p. 193) : “Body cylin- 
droid, anteriorly rather abruptly narrowed. .. . Head obtusely 
conical, not alated nor papillated." 

Male 5 to 1.5 mm. long and 335 p thick. “Body . . . curved, with 
the caudal extremity incurved.” Bursa with a dorsal and two lateral 
lobes sustained by rays. 

Female 8 £o 10 mm. long and 500 » thick. Body straight. Tail 
compressed, conical, and acute. Vulva one-third of body length from 
posterior extremity. 

Host.—Erethizon dorsatum (Hystrix dorsata). 

Location.—Small intestine. 

Locality.—North America. 

It is impossible to locate this species generically on the basis of the 
above clescription. 

STRONGYLUS SEDECIMRADIATUS von Linstow, 1899. 


Synonym—sStrongylus sedecinradiatus Linstow., 1899, of Travas- 
sos, 19140, 

Specific diagnosis.—(?) Trichostrongvlinae (p. 123) : The eylindri- 
cal head end is separated from the remainder of the body by a circu- 
lar furrow. Cuticle strongly striated transversely. 

Male 8.2 mm. long and 140 p thick. The esophagus is 1/14.2 of the 
total body length. The bursa has a very large dorsal and two lateral 
lobes (fig. 192). The externo-lateral and medio-lateral rays are close 
together and parallel. All other rays diverge from adjacent rays. 
There are two dorsal rays, slightly divergent, which send out an 
externo-dorsal ray laterally a short distance from their proximal 
origin and then bifurcate to form the two distal branches. The 
spicules are 530 p long. 

Female 16.2 mm. long and 180 p thick. The distance from the 
anus to the tip of the tail is one sixty-eighth of the body length. 
The eggs are 59 by 31 u in diameter. 

Host.—Cuniculus paca (Coelogenys paca, Cavia paca). 

10600°—Proc.N.M.vol.50—16——10 
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Location.—Intestine. 
Locality.—Y panema, Brazil. 


The above description of the bursal rays is based on von Linstow’s 
figure and its accuracy depends on the correctness of the interpreta- 


tion of the ventral rays. 
ventro-ventral ray is that and not a com- 
bined ventro-ventral and latero-ventral 
ray. the interpretation is as given. If 
what appears to be the ventro-ventral ray 
is really two rays, then the medio-lateral 
und postero-lateral rays are close together 


and parallel, the 


the externo-dorsal 
ray above de- 
scribed is merely 
another branch of 
FIG. 192.—STRONGYLUS SEDECIMRA- a vp dorai N 
DIATUS. BURSA, DORSAL view. Seems unsafe to 
kane ALTER. YON Lo -aseyopaelbSCeles 
generically on the 
description given. Travassos (19145) states 
that this is a species of 7/eligmosomum, but 
does not give his evidence or reason for the 
statement. 





STRONGYLUS CAVALLI Parona, 1907. 


Specific diagnosis.—Trichostrongylinae (p. 
123): Body white, very narrow, anguilluli- 
form in both sexes, thinning anteriorly. 
Cuticle not striated. Anterior extremity sim- 
ple, not dilated. Esophagus not very long 
(fig. 193). Intestine straight. 

Male 10 mm. long. Bursa large and bi- 
lobed, the lobes 500 to 800 u long. Rays dif- 
fering slightly in length and form. Spicules 
equal, 500 to 800 » long, conical, hooked at the 
distal extremity and with two small conical 


ray lies in the lateral lobe and 


If the apparent 


externo-dorsal 


AS arm 


quae 
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193. 104 195. 


Fics. 193-195. -STRONGYLUS CA» 
VALLI. 193, ANTERIOR EXTREMITY. 
ENLARGED. AFTER PARONA, 
1909. 191, SPICULES. ENLARGED. 
AFTER PARONA, 1909. 195, Pos- 
TERIOR EXTREMITY OF FEMALE. 
ENLARGED. AFTER P'ARONA,1909. 


projections at the proximal extremity (fig. 194). 

Female 10 to 12 mm. long. The posterior third of the body is 
thicker than the anterior portion. The tail is not very long and ends 
in an acuminate extremity. The vulva is in the posterior fourth of 
the body and shows as a transverse slit with raised margins. Uteri are 
divergent (fig. 195), the posterior ovary and uterus being a little 
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shorter than the anterior. The anterior ovary extends beyond the 
middle of the body and forms a loop in the posterior third. The 
eges are oval, relatively large, 80 to 85 p long and 45 a 
thick, in the morula stage at oviposition. 

IH osts.—Otomys irroratus, Otomys irroratus tropi- 
calis, Funisciurus carruthersi. 

Location.—Intestine. 

| Locality.—Natakiva, Africa. 

The inadequate description of the bursa! rays leaves 
the present generic position of this species m doubt. 
The description of the uteri, however, indicates that it 
belongs in the Trichostrongylinae within the limits of 
that subfamily as defined in this paper. 





Fig. 196.—STRON- STRONGYLUS MINUTOIDES Parona, 1907. 
GYLUS MINUTOI- 
DES. ANTERIOR Specifice diagnosis.—Trichostrongyvlinae (p. 123): 


EXTREMITY. . »1* . TP . š . . 
tananan. Dody white, filiform, diminishing in size anteriorly. 


AFTER Parona, Two cervical alae, with 

= integral margins, pres- 
ent (fig. 196). Mouth with two 
salient teeth. Esophagus elongated, its 
length equal to about one-sixth that of 
the entire body and without dilation. 
Intestine straight throughout its 
course. 

Male 4 mm. long. The testes extend F-19777 Poser 
forward almost to the level of the sricuizs. Ex- 
esophagus. The large bursa has two DT M ia 
lateral lobes sustained by large lateral 
rays. The medio-lateral and postero-lateral rays are 
close together and parallel. The spicules are equal, 
long, thin, and straight (fig. 197). Males found 
alone or twisted in several turns around the body of 
the female. 

Female T to 8 mm. long. Tail conical, not very 
long, and pointed (fig. 198). Vulva a little anterior 
of the anal aperture and not prominent. Utert di- Fic. 198.—Stroner- 


. . LUS MINUTOIDES. 
vergent. Eggs large and oval. with thin shell and posrernton ex- 





very little developed at oviposition. TREMITY OF FE- 
Y . . MALE LAT- 
Il ost.—4Arvicanthis pulchellus. op Ut 


Location.—Intestine. T AFTER 
. . 'ARONA, 1909. 
Locality.—lbanda, Africa. 
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As in the foregoing species the brief description of the male bursa 
does not permit at present of a generic determination of this species, 
but the presence of two uteri in the female indicates that it belongs 
in the subfamily Trichostrongylinae. 


STRONGYLUS LEPORUM (Moniez, 1880) Moniez, 1889. 


Synonym.—s piroptera leporum Moniez, 1880. 

Specific diagnosis —(?) Trichostrongylinae (p. 128): Body red 
from red coloration of coelomic fluid. Body attenuates anteriorly, 
then enlarges abruptly in the head region. Cuticle transversely stri- 
ated, except on the bursa of the male. Head with four simple lips 
without appendices. 

Male less than 10 mm. long and with a maximum thickness of 
910 u. Bursa with a dorsal and two lateral lobes. ‘The bursa is lon- 
gitudinally striated. The dorsal ray bifurcates at the proximal 
third, each branch dividing to form two short terminal forks, of 
which the external is the shorter. The spicules are deep red, 1.98 to 
2.03 mm. long and enlarge gently distally. Toward the distal ex- 
tremity, over a distance of half the spicule length to just the distal 
part, they are united by a thin chitinous lamella forming a channel. 
This chitinons lamella projects slightly beyond the spicules, forming 
a sort of appendage, below which is a hook attachment to the spicule. 
The free portions of the spicules have a minimum diameter of 22 p, 
while the united distal portions have a maximum diameter of 65 p. 

Female a little more than 10 mm. long, with a maximum thickness 
of 450 p. Eggs average 80 by 40 y. in diameter, thin shelled. and seg- 
menting at oviposition. 

Hosts —Oryctolagus cuniculus (Lepus cuniculus), Lepus euro- 
paeus (Lepus timidus). 

Location—Under the gastric mucosa. 

Locality —Novthern France (Ambleteuse, Pas-de-Calais; Grof- 
fliers, Pas-de-Calais; Forest of Marchienes). ; 

This species, originally described by Moniez as a Spiroptera, was 
later described as a Strongylus, but without the bursa characteristics 
necessary for present-day generic determination. Moniez indicates 
that there are five simple rays in each lateral lobe, but gives no fur- 
ther data. 


Subfamily HMLIGMOSOMINAHE Travassos, 1901-4). 


Subfamily diagnosis—Trichostrongylidae (p. 123): Body fre- 
quently coiled in a spiral. Females with one ovary. 
Ty pe-genus.—Leliymosomum Railliet and Henry, 19094. 
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ANALYTICAL KEY TO GENERA OF IIELIGMOSOMINAE. 


l. Two separate dorsal rays, vulva anterior... Il cligmosomnmoides, p. 160. 
One branching dorsal kav, vulscimDosterloOracuunomocouull. oec mmm 2. 


2. Body not spirally enrolled, prominent longitudinal cuticular markings. 
Heligmosomum, p. 149. 
Body spirally enrolled, without prominent longitudinal cutieular markings. 
Viannaia, p. 158. 


Genus HELIGMOSOMUM Railliet and Henry, 1909a. 


Synonym.—-Strongylus Mueller, 1780, of authors. 

Generic diagnosis.—lleligmosominae (p. 148): Usually minute 
forms. Cuticle of normal thickness. Body commonly with cuticular 
markings other than simple striations, the longitudinal markings 
being especially prominent. Vulva in posterior portion of body, 
close to anus. >A single ovary present. Uterus provided with well- 
developed ovijector. Two filiform spicules, less than 1 mm. long; 
gubernaculum present or absent. Nature of bursal rays not known 
to me from type-species, but from new species included in this genus 
is apparently as follows: Ventro-ventral and latero-ventral rays di- 
vergent, the latero-dorsal ray straight, the ventro-ventral curving 
posteriorly. The externo-lateral and medio-lateral rays run close 
together and parallel throughout most of their extent, but their tips 
diverge distally. The postero-lateral ray diverges from the medio- 
lateral, curving posteriorly, so that its tip 1s not far from the tip 
of the externo-dorsal ray. The externo-dorsal ray is very thin, the 
thickest rays being the medio-lateral and externo-lateral. The dorsal 
ray originates as a thick stem, which bifurcates to form two long 
branches, which are cleft near their ends to form two small branches. 
Between the main bifurcation and the origin of the ray the main stem 
sends out two small posteriorly directed spurs. The bursa forms, 
usually, a small dorsal lobe and two large lateral lobes. 

Ly pe-species.—Heligmosomum costellatum (Dujardin, 1845) Rail- 
liet and Henry, 19093. 

This genus was proposed by Railliet and Henry by the designation 
of Strongylus costellatus Dujardin, 1845, as type-species. No generic 
diagnosis was given and as the species is nowhere adequately de- 
scribed and nowhere figured, the present writer was unable to de- 
termine the basis on which the genus was proposed or the probable 
generic characteristics. The included species are also so poorly 
described and the existing figures so contradictory that little light 
was obtained by an examination of these. A request for material 
of the type or included species was made to Professor Railliet by 
Dr. B. H. Ransom, noting the fact that the generic characteristics 
were not evident from the published descriptions of these species. In 


150 PROCEEDINGS OF THE NATIONAL MUSEUM. YOL. 50. 


reply Professor Railliet stated that he was unable to locate anv 
material of the species in question, but that the species was created 
to replace Vetastrongylus Molin, 1861a. Professor Railliet called 
attention to the fact that in his generic diagnosis of J/etastrongylus, 
Molin (1861«) gives as a leading feature the presence of one ovary 
and uterus in the female, and that Stiles and Hassall (1905) in 
selecting a type-species of J/etastrongylus selected Metastrongylus 
paradoxus, on the ground that it was the common and available 
species, overlooking the fact that R:illiet (1893) had already pointed 
out that Molin was in error in stating that M. paradoxus had but a 
single ovary. The generic characters being fixed by the tvpe-species, 
it becomes necessary to create a new genus for the forms with a single 
ovary which Molin had in mind in creating the genus Wetastron- 
gylus. With this explanation available it is readily evident that 
the new genus is quite important, so much so that Travassos has 
very properly made it the type of a new subfamily. 

Ty pe-specics.—Heligmosomum costellatum (Dujardin, 1815) Rail- 
liet and Henry, 1909a. 


ANALYTICAL KEY TO SPECIES OF ILELIGMOSOMUM 


1. Males over 10 mm. and females over 15 mm. long. 
Heligmosomune costellatuni, p. 150. 
Males less than 10 mm. and females less than 15 mm. long _-_.____________ D 
. Males not over 2.25 mm, long; females less than 2.5 mnt. long. 
Heligmosomunm minutum, p. 151. 
Males over 2/25 mm.: females 2.5 mun. long or longer En o. 
3. Males over 5 mm. long; females over S mm. long; with large cervical alae. 
Iicligniosomum gracile, p. 153. 
Males not over 5 mm. long; females not over S8 mm. long; or iarger forms 
without eervieal:alnez-22----——  — ———c eee 4. 
4. Males 4.5 to 5 mm. long; females 6.4 to 8 mm. long; spicules 600 to 675 u long. 
Heligmosomum laeve, p. 153. 
Males not over 3.5 mm. long; females not over 4.37 mm. long; spicules less 
than 5S0 ulong.:---c-- 2l elec 9. 
Males 2.6 to 2.8 mm, long and females 3.5 mm. long; spicules 550 to 560. u 
[Ongena — 2. Hcligmosomunm  braziliense, p. 154. 
Males 2.5 to 3.5 mm. long and females 3.44 to 4.37 mm. long; spicules 360 
lo«Hi0-u long = so e US Ileligmosonum. verillatin, p. 155. 


to 


e 


The principal tangible differences in the descriptions of species of 
Heligmosomum are in regard to size, and these differences have been 
used in the foregoing key. If the published figures of the bursae were 
used, it is doubiful whether the species would appear to have any- 
thing like generic relation. 


HELIGMOSOMUM COSTELLATUM (Dujardin, 1845) Railliet and Henry, 19094. 


Synonyms.—Strongylus costellatus Dujardin, 1815; Metastrongy- 
lus costellatus (Dujardin, 1845) Molin, 1861la; Strongylus polygyrus 
Dujardin, 1845, of Stossich, 1899. 
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Specific diagnosis.—lIIeligmosomwum (p. 149): Body red, filiform, 
curved in an are, somewhat narrowed anteriorly. Cuticle bears two 
opposed ridges er prominent lines from which regular folds originate 
on each side and pass obliquely to the rear, like ribs. Cuticle trans- 
versely striate. Head obtuse, 66 a in diameter exclusive of the sur- 
rounding cuticular expansion, and 100 u in diameter inclusive of 
the surrounding cuticular expansion. Mouth round. Esophagus 
muscular and club-shaped. 

Male 11 mm. long and 170 p thick. Ratio of length to width, 65:1. 
Bursa 310 u long, composed of two large lobes, each supported by 
four rays (?), and more or less enrolled on one another. Two nar- 
row spicules 930 y long. 

Female 16.8 mm. long and 250 p thick in the middle and 207 y 
thick m the rear. Tail narrowing, conical, acute, not mucronate. 
Anus 100 » from the tip of the tail. Vulva 620 p from the tip of the 
tail. Uterus provided with muscular ovijector. Eggs 100 to 110 p 
long. 

I ost.——M ierotus arvalis (Arvicola arvalis). 

Location.—Intestine and in tubercles in the stomach. 

Locality.—Xrance (Rennes). 

The above very inadequate description is from Dujardin (1845), 
and although this is the type-species of the genus, no better de- 
scriptions and no figures whatever appear to be in existence. This 
is an example of the diffenlties resulting from the proposal of 
genera by the designation of a type-species without the statement of 
the generic characteristics. As already noted, both things should be 
expected of present-day workers. 


HELIGMOSOMUM MINUTUM (Dujardin, 1845) Railliet and Henry, rgoga. 


Synonyms.—sStrongylus minutus Dujardin, 1845; Metastrongylus 
minutus Molin, 1861a. 

Specific diagnosis—Heligmosomum (p. 149): Body filiform, red- 
dish, recurved in an are. Two membranous alae, 10 » wide and 
striated transversely. These striations are less distinct on the cuticle 
where they occur at intervals of 14.5 u. The head is alate, abruptly 
narrowed and obtuse. 161s 23 y thick exclusive of the alae, and is 35 p 
thick inclusive of the alae. The cervical alae are separated from 
the body alae by an incision at one point. 

Af ale 2.95 mm. long and 51 to 70 p thick inclusive of the alae. The 
ratio of length to thickness is 39:1. The bursa is 90 y. long and 157 p 
wide and is widely opened. It is formed of a double rounded lobe 
supported by two simple rays posteriorly and by two rays with 
five digitations laterally. The two filiform spicules are 265 u long. 

Female 2.4 mm. long and a little thicker than the male. Ratio of 
length to thickness is 84:1. The tail is narrow, conoid, and obtuse. 
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Anus is 110 » from the tip of the tail. The prominent vulva is situ- 
ated immediately in front of the anus. The single uterus 1s pro- 
vided with muscular ovijector. Eggs 90 by 75 p in diameter, rela- 
tively large and variable in size. 

fHosts.—Microtus arvalis (Arvicola arvalis), Apodemus sylvaticus 
(Mus sylvaticus), Pitymys subterraneus (Arvicola subterraneus). 

Location—Small intestine. 

Locality.—France (Rennes). 

The above description is from Dujardin (1845). Von Linstow 
(1882) describes and figures what he regards as the same species 
collected from Talpa europaea. The 
differences in the two descriptions seem 
to the present writer to hardly warrant 
combining them, especially in view of 
the different hosts. Linstow’s male is 
only 990 » long and 46 p wide. The cuticle 
is very thick and has peculiar transverse 
folds which form several longitudinal 
rows on the body. ‘The intestinal wall is 
filled with refractive nuclei. I have 
commented on this finding in the dis- 
cussion of Meligmosomum vewillatum. 
The bursa has two lobes defined by the 
narrow dorsal ray which bifurcates near 
its distal extremity to form a fork in- 

Fic. 199.—HELIGMOSOMUM MINUTUM. closing the shallow middorsal incision of 
pela I M fed the bursa (fig. 199). The three lateral 

1882. [PRoBABLY NOT H. MINUTUM rays and the latero-ventral ray form a 

uoc d divergent system of thick rays. The 
somewhat narrower ventro-ventral ray curves posteriorly away from 
the latero-ventral. The narrow externo-dorsal rays he a little nearer 
the externo-lateral rays than to the dorsal rays. The spicules are 197 
p long, filiform, and united at the tip. The male is spirally rolled 
and invisible to the naked eve. It is, according to von Linstow, the 
smallest of all known strongyles. 

It appears, then, that von Linstow's male specimens were less than 
half the length of Dujardin’s, whereas the spicules in the latter case, 
instead of being more than twice as long were roughly 35 per cent 
longer. In view of this and the difference in host animals, it seems 
more likely that comparative study would show von Linstow's 
species to be a new one than that the two species would prove to be 
identical. 
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HELIGMOSOMUM GRACILE (F. S. Leuckart, 1842) Railliet and Henry, rgogu. 


Synonyms.—Strongylus gracilis F. S. Leuckart, 1842; Meta- 
strongylus gracilis (F. S. Lenckart, 1842) Molin, 186la; Strongylus 
myoxi Rudolphi, 1819, of Diesing, 1851, and Stossich, 1899. 

Specific diagnosis.—Heligmosomum (p. 149) : Body whitish brown, 
thinning anteriorly. Head small, elongate, and obtuse. Mouth 
simple and orbieular. "Two large cervical alae present. 

Male 6 to T mm. long. Large campanulate bursa, slightly incised 
on the dorsal border, and with small rays. Spicules long and 
filiform. 

female 9 mm. long. Body thickens posteriorly and terminates in 
a conical mucronate point. 

Host —Glis glis (Myoxus glis). 

Location.—Intestine. 

Localities —Germany (Freiburg), Austria (Trieste), Italy (Pisa). 

This worm was originaily described under the specifie name used 
here by Leuckart. Dujardin has quoted Leuckart’s description with 
the comment that it is very probably identical with some one of the 
species made by him (Dujardin), 1. e., one of the species now trans- 
ferred to the genera /leligmosomum and Viannaia as H. costellutum, 
H. laevo, H. minutum, and V. pelygyra. At the same time Dujardin 
did not go farther in attempting to identify Leuckart's species with 
any one of these, and there seems to be nothing to be gained by sup- 
pressing what mav prove to be a good species on the strength of a 
casual opinion. Strongylus myori Rudolphi, 1819, has never been 
described and must be regarded as a nomen nudum, since there are 
at least two species of Z/cl/gmosomum, I. gracile and II. laeve, 
described from species formerly referred to the genus J/yorus. 
Stossich (1899), however, regards Strongylus gracilis and Heta- 
strongylus gracilis as synonyms of Strongylus myowi, but does not 
discuss the point. | 





HELIGMOSOMUM LAEVE (Dujardin, 1845) Railliet and Henry, 19094. 


Synonyms.—Strongylus laevis Dujardin, 1845; Metastrongylus 
laevis (Dujardin, 1845) Molin, 1861a; Strongylus polygyrus Du- 
jardin, 1845, of Stossich, 1899. 

Specific diagnosis.—IIeligmosomum. (p. 149): Body filiform, red- 
dish, shghtly attenuate anteriorly, more or less enrolled, but not in 
a permanent manner. Cuticle shghtly striate transversely at inter- 
vals of less than 2 p. Two lateral lines or crests are visible at times. 
Head thinned, obtuse, 38 » in diameter, exclusive of the surrounding 
vesicular cuticle, and 60 y in diameter, inclusive of the vesicular 
cuticle. 
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Mate 4.5 mm. long and 109 p. thick. To of lengtn to width, 43: 1. 
Bursa often outspread, 200 » long and 400 u wide, and sustained by 
six or seven rays. Two filiform spicules 600 p» long. 

Female 6.4 mm. long by 115 a thick anteriorly and 118 » thick pos- 
teriorly. Ratio of length to thickness, 58-56:1. Tail thin, conical, 
truncate, mucronate, or terminating in a narrow point. and 23 p 
long. Anus 109 » from the tip of the tail. Vulva is 980 » from the 
tip of the tail. The single uterus is provided with a muscular 
ovijector. Eggs 72 to 74 u long. 

Hosts —Pitymys subterraneus (Arvicola subterraneus), Apodemus 
sylvaticus (Mus sylvaticus), Eliomys querinus (Myoxus nitella), 
Dipodillus campestris (Dipodilla campestris). 

Location.—Intestine. 

Localities—France (Rennes), Algeria (high plateaus). 

It is evident from the above description of the female that Du- 
jardin does not regard the length of the tail and the distance from 
the anus to the tip of the tail as the same thing. Unless the tail is 
defined as the portion of the body posterior of the anus, it would 
seem requisite that some landmark be furnished for the anterior 
boundary in order to make records of tail lengths of any use. 

H. laeve is recorded from Dipodillus campestris (Dépodilla cam- 
pestris) in Algeria by Seurat (1914e). 

Since the foregoing was written, a paper by Seurat (1915g), giving 
an extended description of this species, has come to hand. Some of 
the features of his description are: There are 14 longitudinal crests 
along the body; the esophagus is short, 420 to 500 y. long; the male is 
o mm. long with a maximum thickness of 130 p; the spicules are 675 
long and united at their distal extremity ; the gubernaculum is asym- 
metrical, being prolonged anteriorly on the left side; the female is. 
6.5 to 8 mm. long with a maximum thickness of 150 y, and forms a 
spiral of 9 turns when removed from the host; caudal extremity of 
female conical and at times invaginated ; the anus is 80 p. from the tip 
of the tail and the vulva is 70 y. anterior of the anus; there 1s a short 
cuticular vagina and a simple genital tube; the eggs have a thin shell 
and are ovoid, 77 u by 42 to 45 y. in diameter, segmenting when ovi- 
posited. Seurat notes that there are some differences between his 
measurements and those of Dujardin. He gives an extended descrip- 
tion of the female genitalia and some good figures. 








HELIGMOSOMUM BRAZILIENSE Travassos, 1914). 


Specific diagnosis.—IH cligmosomum (p. 149): Body red. Cuticle 
with transverse striations and with prominent longitudinal mark- 
ines. The esophagus is sinuous and is 280 » long. Head slightly 
dilated. 


NO, 2131. NEMATODE PARASITES OF RODENTS—HALL. 155 





Male 2.6 to 2.8 mm. long and 90 to 100 p thick. The large bursa 
is trilobed, and the posterior lobe is very small. The ventro-ventral 
and latero-ventral rays are divergent, and the medio-lateral and 
externo-lateral rays.are divergent. The dorsal ray terminates in 
four digitations. 'The spicules are long 
end filiform. with a sinuous distal ex- 
tremity. 

Female 3.5 mm. long and 130 a thick. 
The posterior extremity is truncate. The 
anus is about 71 p from the tip of the tail. 
The vulva is about 140 u from the tip of 
the tail. The single uterus contains nu- 
merous ellipsoidal eggs. The eggs are 65 
by 28 y in diameter. 

TTost.— KE pimys norvegicus (Mus decu- 





manus). 
Location—Small intestine. | 
Locality.—Rio de Janeiro, Manguinhos, ET 
Drazil. e ; 
Life history.—Unknown. c 


The statements regarding the rays as 
given above are to be regarded as the " 
present writer's interpretation of Tra- ME 
vassos's statements. It isgreatly to be de- fre. 200 uzuieuosoxsvw vex- 
sited thatevery tay in the strongsyle bursa’ PATUM, ANTERIOR | ERRESUTS 

uo : are OF FEMALE, ENLARGED. 
be referred to specifically in descriptions 
rather than that some of them be considered as individual rays which 
branch. The dorsal ray may be treated as an exception to this, but 
it is very confusing to treat the ventral rays and combinations of the 
lateral rays as one ray. 





7 € 
ims 


HELIGMOSOMUM VEXILLATUM Hall, 1916, new species. 


. 

Specific diagnosis.—lIIeligmosomum (p. 149): Lips indistinct. 
Cuticle of head very slightly dilated. Cuticle with very fine and 
close, but very distinct transverse striation. A number of wavy 
cuticular markings, possibly 8 or 10 in number, formed by a sort 
of permanent cuticular folding, originate at the head and continue 
for some distance back (fig. 200), the distance in some females being 
as much as 500 u. Two of these pennantlike markings, from which 
the species takes its name, seem to be constant and more prominent 
than the others. The other markings are not always evident. In- 
testinal cells contain small amounts of refractive granules distributed 
throughout the entire length of the intestine. 
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Male 9.5 to 3.5 mm. long 


(fig. 
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, with a maxnnum mE of about 80 p. 


201). Head about 05. p in diameter. Esophagus frequently bent 





Fic. 201.—HELIGMOSOMUM 


VEXILLATUM. MALE. 
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FIG. 202.—HELIGMOSOMUM VEXILLATUM. BURSA, DORSAL 


VIEW. 


or sinuous to some extent and about 250 u long and 30 p thick near 
the posterior end in a small specimen. The nerve ring is about 110 p 





Fic. 203.—IIELIGMOSOMUM VEXILLATUM. Pos- 


TERIOR EXTREMITY OF MALE, VENTRAL VIEW. 
d., DORSAL LOBE AND RAY; c. d., EXTERNO- 
DORSAL RAY; e. l., EXTERNO-LATERAL RAY; 
V., LATERO-VENTRAL RAY; M. l, MEDIO- 
LATERAL RAY; p. l., POSTERO-LATERAL RAY; 


ig 


v. 


V., VENTRO-VENTRAL RAY. 


ENLARGED, 


from the anterior end of the body. 
The intestine is straight. The 
bursa is set on at approximately 
right angles to the long axis of the 
body and has a spread width equal 
to more than three times the maxi- 
mum thickness of the body (fig. 
202). The body terminates pos- 
teriorly in a cone which projects 
ventral of the bursa (fig. 203). 
The arrangement of the bursal rays 
is that given in the generic diag- 
nosis. The tips of the externo- 
dorsal and postero-lateral rays are 
fairly close together; at an interval 
from this are the medio-lateral and 
externo-lateral rays, with their tips 
not so close together; and at a less 
interval is the latero-ventral ray, 
with its tip still farther removed 
from the ventro-ventral ray than 
was the case with the two pre- 
ceding related pairs. The dorsal 
ray is about 65 y long and the 


spurs nearest the proximal end originate about one-third of the dis- 


tance from the 


base to the ends of the ray. The main branches 
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originate about two-thirds of this distance. The bursal areas between 
the rays are marked with irregular maculae. following m a general 
way the contour lines of the rays. This marking results in a certain 
opacity, with the result that the rays commonly appear as light lines 
against a darker and more opaque background, contrary to the usual 
condition in the strongyle bursa, where the rays are usually more 
opaque than the bursal membrane. The 
simple, filiform spicules are 360 to 440 u 
long. 

Female 3.44 to 4.37 mm. long and with a 
maximum thickness of about 90 u. The 
head diameter is about 25 pg. Esophagus 
is 275 to 290 u long, with a maximum thick- 
ness of about 30 p. Nerve ring about 110 
uw trom the anterior end of the body. The 
intestine is straight. The rectum is a nar- 
row cylindrical to elongate conical struc- 
ture about 25 u long. The anus is 24 to 12 
p from the tip of the tail. The tail is coni- 
cil and shows the transverse striation 
prominently. The vulva is 122 to 127 p 
from the tip of the tail (fig. 201), and on 
the dorsal side opposite the vulva 1s often 
a projecting cuticular structure. The ovi- S- Miu ipid Wee Due 
jectors are not well preserved in my mate- n 
rial, and I am unable to give any details of structure. The single 
uterus has few eggs, commonly three to nie, in it. The eggs are 
oval, about (0 by 32 p in diameter. 

IH ost.—1 homomys fossor. 

Location.—Small intestine. 

Locelity.—Livermore (Larimer County), Colorado. 

The refractive granules in the intestinal wall are evidently similar 
to the rhabditin described by Cobb (1914) from A'Aabditis monhys- 
tera and to the refractive nuclei found by von Linstow (1882) in 
what he regards as Meligmosomum minutum. It is interesting to 
note that all these species are forms with one ovary and that Leuckart 
has established the presence of the rhabditiform embryo for a species 
of Heligmosomum. It suggests that the presence of the interesting 
nutritional granules studied by Cobb will probably be demonstrated 
in à much larger number of allied parasitic and nonparasitic forms 
on further investigation. 

Type material.—No. 16142, U.S.N.M. (Bureau of Animal Industry 
helminthological collection). 
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I am indebted for this material also to the kindness of Mr. E. R. 
Warren. The worms were collected from host material collected by 
him and preserved in alcohol. 


Genus VIANNAIA Travassos, 19146. 


Synonyms.—Strongylus Mueller, 1780, part; Metastrongylus Mo- 
lin, 1861a, part; //eligmosomum Railhet and Henry, 1909a, part. 

Generic diagnosis.—Ueligmosominae(p. 148) : Body strongly rolled 
in a spiral, with slight transverse striations and without evident lon- 
gitudinal striations. Cuticle enormously thickened, especially in the 
male. Spicules short; gubernaculum present or absent, and only 
slightly visible when present. Vulva only slightly anterior of the 
anus. Ovijector well developed. Single uterus and ovary. In 
small intestine of rodents and marsupials. 

Type-species.—\V $annata viannat Travassos, 19140. 


ANALYTICAL KEY TO SPECIES OF VIANNATA. 


1. Worms less than 3 mm. longc m Viannaia hydrocheri, p. 158. 
Worms 6 mm. long or longer -n — Viannaia polygyra, p.158. 


VIANNAIA HYDROCHERI Travassos, 19140. 


Specific diagnosis.—Viannaia (p. 158): Body red and rolled in a 
spiral. Cuticle very thick. Esophagus claviform and 310 y long. 

Male 2.3 to 2.4 mm. long and 150 » thick. Large bursa with well 
developed lateral lobes. Ventro-ventral and latero-ventral rays di- 
vergent and medio-lateral and postero-lateral rays divergent. Dor- 
sal ray branches dichotomously. Spicules characteristic, of about 
ihe same size, 170 to 180 p» long, but slightly differing in shape; no 
gubernaculum. 

Female 1.9 mm. long and 190 a thick. Vulva 11 » from the tip of 
the tail. A single uterus with few eggs: eggs 42 to 49 u by 28 to 35 p 
in diameter. 

JIost.—ITydrochoerus hydrochaeris (Iydrocherus capibara). 

Location—Small intestine. 

Locality —Estado do Rio, Angra dos Reis. Brazil. 

Life history.—Unknown. 

Tt would have been better if Travassos had elaborated or illustrated 
his statement that the spicules are characteristic. 


VIANNAIA POLYGYRA (Dujardin, 1845) Hall, 1916. 


Synonyms.—trongylus polygyrus Dujardin, 1845; Metastrongy- 
lus polygyrus Dujardin (1845) Molin, 1861a; Strongylus spirogyrus 
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Leuckart, 1867; Strongylus laevis Dujardin, 1845, of Stossich, 1599; 
Strongylus costellatus Dujardin, 1845, of Stossich, 1899; Meligmoso- 
mum polygyrum (Dujardin, 1845) Railliet and Henry, 1909a. 

Specific diagnosis —Viannaia (p. 158): Body red, filiform, thin- 
ning anteriorly and tightly rolled into a spiral of 6 to 18 turns, 
impossible to straighten without breaking. Cuticle finely striated 
longitudinally and transversely, the transverse striation beme the 
more distinct and spaced at intervals of 20 to 22 p. The head is nar- 
row and obtuse and has a diameter, inclusive of its vesicular swelling, 
of 45 to 55 y. 

Male 6 to 7.2 mm. long and 90 p thick. Ratio of length to thick- 
ness 80:1. Body rolled in a spiral of five to six turns. Head 24 p in 
diameter exclusive of vesicular swelling, and 42 & in diameter in- 
clusive of swelling. Bursa 300 y long and 250 y wide, formed of two 
large lobes more or less enrolled. Two filiform spicules 580 y long. 

Female 10 to 13 mm. long and 95 to 105 pa thick near the middle, 
130 to 140 » thick posteriorly in the region of the uterus. Ratio of 
length to thickness 120:1. Body rolledini0tolSspiralturns. Head 
21 to 32 u in diameter exclusive of vesicular swelling, and 55 p in 
diameter inclusive of swelling. Tail 20 p long, thin, conical. diaphan- 
ous, truncated, and terminating abruptly in a narrow point. Anus 
15 u from the tip of the tail. Vulva 300 » from the tip of the tail. 
The single uterus is provided with a muscular ovijector. Eggs 66 by 
62 u in diameter. 

ZH osts.—JMicrotus arvalis (Arvicola arvalis). Apodemus syleati- 
cus (Mus sylvaticus). 

Location.—Intestine, at times in pedunculated cysts on the ex- 
ternal aspect of the intestinal wall. 

Locality.—F rance. 

Travassos (19146) states that this species should be transferred to 
his new genus Vtannaia and it is here transferred to that genus, 
principally on the authority of Travassos, who has had material 
representative of both genera and 1s in a better position to judge 
where Strongylus polygyrus Dujardin belongs than I am. At the 
same time the available descriptions of Dujardin's species are not 
sufficiently detailed to warrant the assertion in this paper that Tra- 
vassos is right. 

Von Linstow (1878 and 1819«) has described a parasite, which he 
determined as Strongylus polygyrus Dujardin, from Arvicola 
campestris, but the worm as described and figured differs so much 
from Strongylus polygyrus and the other species now assigned to the 
genera Heligmosomum and Viannaia, and from any other proposed 
genera known to me, that I have transferred it to the new genus 
Jleligmosomoides. 
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Leuckart (1867) records some investigations into the life history 
of what he calls " Str. spirogyrus der Waldenmiiuse,’ apparently an 
unconscious substitution for Str. polygyrus. He finds that this spe- 
cies has a rhabditiform embryo. The embryos develop in two to 
three days and measure 500 p in length. The tooth apparatus is 
weak, so that it is easily overlooked, and exists for only a short time. 
Possibly correlated with this is the fact that the animal grows only 
a little during its free existence. In spite of this it remains alive 8 
to 12 weeks in saliva. The attempt to bring about the further evolu- 
tion of the worm in its host, the wood mouse, gave what Leuckart 
regarded as a doubtful result. Fourteen days after feeding to a 
mouse, the mouse was found to contain an extraordinary number of 
these parasites, but these, if not completely grown, were yet of such 
considerable size, 8 to 10 mm., that without a control experiment he 
does not feel warranted in referring them to the feeding. It seems 
likelv, nevertheless, that the feeding was successful. 

It will be noted that in this species, as in 77. laeve, Dujardin does 
not regard the length of the tail and the distance from the anus 

to the tip of the tail as identical. 


HELIGMOSOMOIDES Han 
1916, new genus. 


Generic diagnosis.—Hehgmoso- 
minae(p. 148): Body commonly coiled 
in a spiral. Male with filiform spic- 
wes. Bursa with broad, shallow dor- 

Fig. 205.—HELIGMOSOMOIDES LINSTOWI. sal meision. Ventro-ventral and lat- 

Bursa. ENLARGED. AFTER von lix- CrO-ventral rays divergent, from a 

Sree common trunk, the latero-ventral ray 
broad and presenting the appearance of a double ray. The lateral 
rays arise from a common trunk and are divergent (fig. 205). There 
are two dorsal rays with v. 
separate origins, their tips 
located close to the tips of 
the postero-lateral rays. 
Between the dorsal rays 
and posterior of the eloaca 
are 14 small raylike struc- 
tures terminating in pa- 
pilae (fig. 206). Two 
well-developed prebursal 
papillae present. The 
bursa is set on at right rie. 296,—Heuesosomomes uNstow!. BURSA. ENLARGED. 
angles to the long axis of AFTER VON LINSTOW, 1879. 
the worm. The vulva is near the head. One ovary. 
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T'ype-species.—1Icligmosomoides linstowi Wall, 1916. 
I am not sure that my interpretation of von Linstow's figures of 
the bursa is correct. The figures present some peculiarities. 


HELIGMOSOMOIDES LINSTOWI Hall, 1916, new name. 


Synonym.—sStrongylus polygyrus Dujardin, 1815, of von Lin- 
stow, 18185 and 1879a. 

Specife diagnosis —lHcligmosomoides (p. 160): Worm, reddish, 
spirally coiled. Mouth aperture trianguíar with four circumoral 
papillae. Cuticle dilated about head and with 16 Jongitudinal stria- 
tions, in part wavy, along 
body. Transverse stria- 
tions present and spaced at 
abont the same interval as 
the longitudinal. 

Male 4mm. long and TS p 
thick. The bursa structure 
is that given in the generic 
diagnosis. The spicules are 
540 u long. 

Female 7.2 mm. long and 
96 u thick. The anus 1s 98 
u from the tip of the tail, 
the tail ending in a fine 
terminal point 16 p long. 
The vulva is anterior, 240 
u from the anterior end. 
The vagina is 720 p long 
and is directed posteriorly 

TIG. 208.— HELIGMOSO- 


(presumably). If joins an 
- Fra. 207.—HELIGMOSOMOIDES MOIDES LINSTOWI. 


ovijector 180 p long (fig. LINSTOWI. VAGINA AND EMBRYO. ENLARGED. 


207). AL the anterior end OVIJECTOR. ENLARGED. AFER, VON LINSTOW, 
AFTER VON LINSTOW, 1882. 1882. 





of this is a spherical body. 
Anterior of the latter is a muscular uterus 180 » long and anterior 
of this is the ovary. The eggs are 75 by 43 p in diameter. 

Life history—In eggs placed in moist earth embryos (fig. 208) 
develop in eight days. The embryo is 310 » long and 23 » thick. 
The mouth has two conical projections and the tail is awl-shaped. 
The esophagus is 1/2.4 and the tail 1/7 of the total body length. 

Il ost.—Microtus arvalis (Arvicola campestris). 

Location.—Intestine, partly in saelike depressions apparently 
caused by the worm. 

Locality.—Germany. 

10600? —Proc.N.M.v01.50—16——11 
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This species is deseribed by von Linstow (18785 and 18794) as 
Strongylus polygyrus Dujardin, but unless the figures of other spe- 
cies are misleading in conveying the idea that there is one branching 
dorsal ray, or unless von Linstow has erred in figuring his material 
as having two dorsal rays and in stating that the vulva is anterior, 
we are bound to conclude that von Linstow’s species is not even con- 
generic with Dujardin's. On the available evidence, I have regarded 
his species as new and erected a new genus for it. His terminology 
in regard to the female genitalia is not in accordance with present- 
day terminology and I have altered it accordingly in the above 
diagnosis. He also makes the statement that the spherical body an- 
terior of the uterus is composed of unicellular glands which empty 
their secretion into the lumen. While this may be correct, it might 
also be noted that a somewhat spherical muscular structure is a 
common feature of the ends of the ovijectors. 


Family METASTRONGYLIDAE Leiper, 1908. 


Family diagnosis.—Strongyloidea (p. 106): Polymyarian. Buccal 
capsule present or absent. Bursa present or absent; when present, 
frequently atypical in structure and number of rays. Oviparons, 
with eggs in variable stages of segmentation when oviposited, or 
viviparous. Embryo not rhabditiform. Usually in respiratory and 
circulatory systems, rarely in digestive system. 

Ty pe-genus.—M etastrongylus Molin, 1861a. 


ANALYTICAL KEY TO SUBFAMILIES OF METASTRONGYLIDAE. 


1. Buccal capsule Absent- CENE ee Metastrongylinae, p. 162. 
juccalseapsule.present.. ......--—— eee Eas 

9. Bursa much reduced or lacking; when present, with few and atypical rays. 
IH XOOCGONSINICS-.. . .. Sees — Ou . eee Rictulariinae, p. 168. 
Bursa well developed, with typical rays. One ovary___---~- Ollulaninae, p. 177. 


Subfamily MBTASTRONGYLINAE Leiper, 1908. 


Subfamily diagnosis.—Metastrongylidae (p. 162): Buccal capsule 
absent. Male with two equal spicules and female with two ovaries. 
Eggs in varying stages of development when oviposited. Embryo 
not rhabditiform. Parasitic in the respiratory and circulatory 
systems. 

Type-genus.—M etastrongylus Molin, 1861a. 

The life history in this group is not as yet very well ascertained. 
Romanovitch and Slavine (1914) state that when eggs of Dictyocaulus 
flaria are placed in water, embryos form, two ecdyses follow, the 
cuticle being retained, and that such encapsuled larvae produce 
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infection with the adult worm when fed to sheep. This points to a 
direct development without intermediate host for the worms in this 
group. The fact that lungworms have been found in newborn ani- 
mals and in the fetus, suggests that the life history is not entirely a 
simple one. 


€ 


Genus SYNTHETOCAULUS Railliet and Henry, 1907. 


S yonym.—Strongylis Mueller, 1/80, part, of authors. 

Generic diagnosis.—Metastrongylinae (p. 162): Body capillary. 
Mouth with three lips. Posterior extremity of the body of the male 
reinforced by a chitinous arc. Dursa with the ventro-ventral and 
latero-ventral rays close together and parallel, and with the medio- 
lateral and postero-lateral rays close together and parallel. "The 
dorsal rays are united in a thick trunk of quite disproportionate size. 
Two punctate, striate, or pectinate spicules, slightly bent. Between 
the spicules and at some distance anterior of the bursa is an unpaired 
ehitinous accessory structure forming an angle open to the rear. In 
the bursa region are two paired chitinous accessory structures, elon- 
gate and approxunately parallel. Vulva a little in front of the anus. 
Uteri convergent. Eggs without a trace of segmentation when ovi- 
posited. Embryo with a tail prolonged by an wndnlate appendix. 

Ly pe-species.—Synthetocaulaus pulmonalis (Froelich, 1802) Hall, 
1916. 


ANALYTICAL KEY TO SPECIES OF SYNTHETOCAULUS. 


1. Parallel accessory organs of male 33 y long. -Synthcetocautus pulmonalis, p. 163. 
Parallel accessory organs of male 50 p long. Synthetocaulus rufescens, p. 166. 


SYNTHETOCAULUS PULMONALIS (Froelich, 1802) Hall, 1916. 





Synonyms.—filaria pulmonalis Froelich, 1802; Strongylus retortae- 
formis major Rudolphi, 1819; F'ilaria leporis pulmonalis Rudolphi, 
1819; Capillaria pulmonalis Rudolphi, 1819; Strongylus commutatus 
Diesing, 1851; Lilaria leporis pulmonalis Froelich, 1802, of Diesing, 
185i; Trichosomum leporis Dujardin, 1845, of Diesing, 18515 Z7'richo- 
somum leporis (pulmonale) Diesing of Diesing, 1851; Filaria termi- 
nalis Passerini, 1884; Synthetocaulus commutatus (Diesing, 1851) 
Railhet and Henry, 1907. 

Specifie diagnosis —Synthetocaudus (p.163): Body filiform. An- 
terior extremity attenuated and head obtuse. Mouth with three lips 
and with six very small cireumoral papillae. The slender esophagus 
is slightly dilated posteriorly. The intestine is dark brown and is 
lined with polygonal cells. The excretory pore opens just behind the 
posterior end of the esophagus (fig. 909). 
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Male 18 to 33 mm. long and 100 » thick. The esophagus is 665 4 
long. The small bursa is short and rounded and only very slighty 
incised dorsally (fig. 210). It is nearly transparent and readily 
overlooked. The arrangement of the bursal rays is that given in the 
generic diagnosis. The dorsal ray is8 to 14 y ( *) thick and hasa slight 
depression on its posterior border. The spicules are 160 to 170 y. long. 
They are flat, somewhat bent chitinous rods, somewhat broadened at 
both ends, aud the body of the spicules 1s marked 
with a distinct marbling (fig. 211). They are 
provided with chitinous lateral lamellae in which 
are chitinous rods, some simple and some distally 
bifurcate, set at right angles 
to the longitudinal axis of the 
spieule. The rods are thicker 
in the proximal portion of 
the spicule and always end 
bluntly. In the distal por- 
tion of the spicule the lamel- 
Ine become wider and the 
rods in them become thinner, 
so that on the distal end they 
are only appreciable on the 
extruded spicule as very fine 
lines on the thin lateral 
lamellae. The lamellae are 
directed toward one another 
distally, but curve gradually 
around the spicule proxi- 
mally. A long retractor mus- 
cle inserts in the proximal 


swelling of the spicule and 


PIG. 200--SxNTRENOGAU proceeds antemorly  {Omsshigesd a ae 
LUS PULMONALIS. AN- M, nd M LUS PULMONALIS. POS- 
TERIOR EXTREMITY. Origın In the cuticle of the lat- TERIOR EXTREMITY OF 


ENLARGED. AFTER eral bodv wall, while a more MAE X 150. AFTER 
PASSERINI, 1884. é RAILLIET, 1893. 
complex muscle serves for the 

extrusion of the spicule. With the spicules retracted, the unpaired 
accessory structure lies between them in their distal portion. In its 
general outline this structure is chevron-shaped, with the point of 
the chevron directed anteriorly, and consists of six to eight sickle- 
shaped chitinous structures projecting from a center and toothed on 
the inner concave side. Tt is a fixed structure and occupies the same 
position in the body regardless of whether the spieules are extruded 
er retracted. The paired accessory structures are located in the 
bursal region and are approximately parallel structures 33 p long. 
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These structures consist of a broad, slightly bent stem, terminating 
posteriorly in a small, thick end plate. They curve postero-ventrally 
and are apparently homologous with the single accessory piece of 
other nematodes. The body terminates posteriorly in a chitinous 
ring which consists of two ares, convex postero- 
laterally, and meeting at an angle in a depression 
in the mid-dorsal line. 

Female 28 to 58 mm. long and 185 to 154 p 
thick. "Phe tail subconical and bluntly pointed. 
The anus 1s very close to the tip of the tail (fig. 
919). The vulva is just 
anterior of the anus and is 
200 to 260 u (?) from the 
tip of the tail. The vagina 
is 2 to 9.4 mm. (7) long. Fi. 21.—5vxmrETOcAv- 

LUS PULMONALIS. PART 
There are two convergent orp spicore. GREATLY 
uteri. Eggs are elliptical, ee MM OUS 
very thin shelled, and 92to ~~" — ^ 
118 p long and 62 to 81 a thick. They show no 
trace of segmentation at oviposition. The em- 
brvo has a tail prolonged by an undulate 
appendix. 

IHost.—Lepus europaeus (Lepus timidus). 

Location.—bDronchi, bronchioles, and pul- 
monary parenchyma. 

Localities.—V rance, Germany, Austria, Italy. 

Following the views of most other writers, 
the various species of worms from the lungs of 
Lepus timidus in Europe, described as stron- 
gyles, trichosomes, or filarige, have been re- 
garded here as Synthetocaulus pulmonalis. 
Oryctolagus cuniculus (Lepus cuniculus) has 
been omitted as a host, following the view ex- 
pressed by Neveu-Lemaire (1912) that the oc- 

ci casional cases of verminous pneumonia in the 
domesticated rabbit were dne to Synthetocaulus 
Fig. 212.-Syxtuerocautus  Zufescens. 1 have accepted this view on his 

PULMONALIS. POSTERIOR authority, but in the absence of any material 

EXTREMITY OF FEMALE. A 3 š 

ENLARGED. Arter Pas- 1t is impossible for me to pass on it one way or 

SERINI, 1884. anoth er. 

Synthetocaulus pulmonalis has received considerable study and is 
in need of more. Mueller (1889) and Passerini (1884) have made 
very interesting studies. The measurements given by Mueller and 
accepted as correct by Doctor (1907) are somewhat puzzling. Thev 
are expressed in terms of the symbol (^ ’ ) commonly used to denote 
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“lines,” a line being equal to one-twelfth of an inch. If converted 
into metric measurements on this bases, the measurements are so 
obviously multiples of those given by other writers that this can not 
be correct. Assuming that the symbols are intended to denote milli- 
meters, they still give figures 1n excess of those given by other writers, 
suggesting that there was a fixed error in his scale of measurements 
or that other writers are in error in their measurements. Where the 
measurements given by Mueller are cited above, they are queried. 
For the sake of completeness they are given in full here: 

Male 30 to 40 ""' long and 0.12 to 0.18 """ thick. Length of esopha- 
gus 0.32 "". Bursa 0.1 to 0.14. "" wide. Dorsal ray 0.004 to 0.007 '"' 
broad, or 0.036 ’’’ with its border. Spicules 0.17 to 0.18 '"" long. 
Paired accessory structures 0.0429 to 0.05 ^” Jong. 

Female 70 ’’’ long and 0.16 to 0.2 "^" thick. Vagina 1 to 1.2 '" 
long and 0.2 to 0.96 "7 from the tip of the tail. Eggs 0.09 to 0.1 '/' 
long and 0.06 to 0.08 "^ thick. 

Doctor (1907) has made a study of the clinical and pathological 
aspects of infestation with this worm. Ile finds the initial stages 
characterized by bronchitis and peribronchitis. Secondarily there 
occurs bronchiectasis, collapse of the alveolar groups, and atelectasis. 
The changes follow a pneumonic process which is different from 
others in that it is characterized Ly extended epithelial desquama- 
tion and a diffuse, progressive course, from which it may be known 
as a desqnamative pneumonia. This may heal by a regeneration of 
the denuded epithelium accompanied by hyperemia. If the worm 
invasion was massive, or if weak respiration or absence of expectora- 
tion- hinders the elimination of the exudate due to the parasite, there 
follows a tissue necrosis by progressive caseation, which may show 
as a caseous bronchitis and caseous pneumonia. This may determine 
extensive destruction of lung tissne or induration. 


SYNTHETOCAULUS RUFESCENS (Leuckart, 186508) Railiet and Henry, 19074. 


Synonyms.—Nematoideum ovis (pulmonale) Diesing, 1851; 
Strongylus rufescens Leuckart, 1865; Strongylus minutissimus Még- 
nin, 1878; Pseudalius ovis pulmonalis A. Koch, 1883; Strongylus ovis 
pulmonalis Diesing of Curtice, 1890; Metastrongylus minutissimus 
(Mégnin, 1878) Sluter and Swellengrebel, 1912. 

Specific diagnosis —Synthetocaulus (p. 163): Body filiform, with 
a characteristic reddish-brown tint due to the coloring of the al- 
mentary tract. Mouth with three small lips and with four circumoral 
papillae. No cervical alae. 

Male 16 to 28 mm. long and 500 p thick. The simple esophagus 
enlarges slightly posteriorly. The bursa is small, excised anteriorly 
and with two small indentations on each side (fig. 218). The spicules 
are 110 to 310 u long, and are cylindrical in the anterior half and 
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flattened in the posterior half (fig. 214). A chitinous lamella ex- 
tends along the entire spicule and the posterior half of the spicule 
is scalloped along its median border to form a pectinate edge. The 
chitinous lamellae of the posterior half of the 
spicules are bent around to form a tubular struc- 
ture. The paired accessory structures are 50 to 
59 p long, slightly recurved at their distal ex- 
tremity and presenting three or four teeth on the 
convexity of the curve. : 

female 25 to 35 mm. long and 170 a thick. The 
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i IG. 215.—SYNTIIETO- 
CAULUS RUFESCENS. 





Fira. 213.—SYNTHETOCAU- 


LUS RUFESCENS. Pos- LIG. 214.—SYNTHETOCAU- POSTERIOR EX- 
TERIOR EXTREMITY OF LUS RUFESCENS. SPIC- TREMITY OF FEMALE. 
MALE. X 100. AFTER ULES. ENLARGED. AFTER ENLARGED. AFTER 
RAILLIET, 1893. CURTICE, 1890. CURTICE, 1590. 


tail is subconical and ends in a blunt point (fg. 215). The anus is 80 
p from the tip of the tail. The vulva is just anterior of the anus and 
is 100 » from the tip of the tail. The vagina proceeds anteriorly from 
the vulva and divides to form the convergent uteri. The eggs are 
ellipsoidal, 75 to 120 » long and 40 to $5 u thick, with no trace of 
segmentation when oviposited. 

Ilost.—Oryctolagus cuniculus (Lepus cuniculus). (Commonly in 
ungnlates.) i 

Location.—Bronchioles and pulmonary parenchyma. 

Locality —Europe. 

As noted in comment on the foregoing species, I have followed 
Neveu-Lemaire in accepting records of lung worm from Lepus cuni- 


culus as Syn. rufescens. . 
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Subíiíainily RICTULARIINAE Hall, 1913. 


Synonym.—Riticularinae Travassos, 19146. 

Subfamily diagnosis.—Metastrongylidae (p. 162) : Bursa much re- 
duced or lacking; when present, with few and atypical rays. Mouth 
with well-developed buccal capsule. Prominent cuticular ornamenta- 
tion along entire body. Oviparous. Parasites of the digestive tract. 

Ty pe-genus.—Rictularia Froelich, 1802. 

In the published diagnosis of this subfamily (Hall, 1913) I re- 
ferred to it as ovoviviparous, using the word in the not uncommon 
sense as meaning the oviposition of eggs containing well-developed 
embryos. This use of the word seems hardly accurate, ovoviviparous 
referring more properly to the preduction of an embryo within a 
shell and the hatching of the embryo within the maternal uterus. 

In the paper noted above, I stated that 2?ictudaria did not have the 
normal strongyle bursa and that the elaborate cuticular ornamenta- 
tion and the fact that the eges contained a developed embryo when 
oviposited are atypical conditions among the strongyles. I stated, 
however, that the buccal capsule which related /ictularza to the 
strongyles excluded it from any other group. Seurat (1915/7) has 
recently published the view that the buccal capsule here 1s not indica- 
tive of any real relationship but is merely the result of convergence 
due to a similar mode of life, and that the structure of the esophagus, 
the position of the post-cervical papillae and the excretory pore, the 
conformation of the ovijector, the form of the eggs, and the disposition 
of the genital papillae present manifest affinities with Physaloptera 
and related forms. While Seurat’s suggestion merits serions consid- 
eration, the present writer does not feel in a position to pass on the 
relationship at this time and prefers to leave these forms with the 
Metastrongylidae. 


ANALYTICAL KEY TO GENERA OF RICTULARIINAE. 


1. Cuticle ornamented with 2 longitudinal rows of spines- Rictularia, p. 168. 
Cuticle ornamented with 3 longitudinal rows of spines__Rictularioidcs, p. 115. 


Genus RICTULARIA Froelich, 1802. 


Synonyms.—O phiostoma Rudolphi, 1801; Ophiostomum Creplin, 
1839; LapAyctes Dujardin, 1815; Pterygodermatites Wedl, 1861. 

Generic diagnosis.—Rictulariinae (p. 168) : Buccal capsule well de- 
veloped and narrow, with its aperture more or less distinetly dorsal 
and surrounded bv a circlet of denticles, and with its base armed 
with teeth and spines. Along practically the entire ventral surface 
of each side there are two rows of cuticular combs or spines. Male 
with or without bursa; the bursa whgn present is always small and 
always remains open. Two small, equal or unequal spicules. Vulva 
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anterior, near the posterior end of the esophagus. Oviparous, the 
egg containing a well-developed embryo when oviposited. Parasitic 
in the small intestine as a rule. 

Ty pe-species.—Rictularia cristata Froelich, 1802. 


ANALYTICAL KEY TO SPECIES OF RICTULARIA. 


1. Female less than 15 mm. long; about 34 cuticular combs in each row from 
the head to the transition point near vulva. Zéictularia coloradensis, p. 113. 
Female more than 15 mm. long; less than 30 or more than 40 combs in the 


row from the head to the transition point near vulya_.__.___._._-__--__--~ 2i 
2, Female with 50 combs from head to transition point... icf «laria. fallar, p. 171. 
Female with not over 20 combs from head to transition point -------_-____ e 


e» 


Female with 2 cervical alae with small spines on edges. 

Rictularia clvirae, p. 110. 
enema hout cervical alie -2-a Rictularia cristata, p. 169. 
No male of the above species is known except that of X. colora- 
densis. See Addendum for Rictularia proni Seurat, 1915. 


RICTULARIA CRISTATA Froelich, 1802. 


Synonyms.—O phiostoma cristatum (Froelich, 1802) Rudolphi, 
1819; Ophiostomum cristatum (Froelich, 1802) Diesing, 1851. 

Specific diagnosis—Lictularia (p. 168) : 

Male unknown. 

Female 22 to 27 mm. long (Dujardin gives this as 
16 to 66 mm. long and 400 p to 1.32 mm. thick). Red 
when freshly collected. Head 280 y in diameter. 
Esophagus simple, 4.3 mm. long and 300 p thick. The 
head (fig. 216) terminates in a thick lip, rounded in 
the form of a helmet, and bears several small papillae. 





Tie. 216.—Rictv- 
LARIA CRISTATA, 


The mouth aperture is transverse, reniform, or semi- ANTERIOR EX- 
circular, and is 180 » in diameter. It is bordered an- — TIPP OF FE- 
MALE. EN- 


teriorly by a row of a dozen smal] teeth and also poste- — Larcep. Ar- 
riorly by a row of 12 to 15 small teeth borne on the in- 125 ^ "Het 
ferior lip. The vulva is a large transverse slit located 

just back of the posterior end of the esophagus and a little lateral of 
the ventral line (fig. 217). The vagina passes posteriorly from this 
and is 1.8 mm. long and 260 » thick. This bifurcates to form two con- 
vergent uteri, 150 » long or longer, terminating in filiform ovaries. 
Eggs elliptical, with an inner thick shell 41 » long and an outer thin 
shell 50 a long. Eggs with well-developed embryo when oviposited. 
The cuticle bears from the head to the vulva two rows of 18 to 90 cuti- 
cular combs, finely striated, set close together, and not very prominent. 
One or more combs visible posterior of the vulva. (A row of widely 
spaced cuticular spines is probably present from the vulva to the 
posterior end of the body.) The thick conical tail is short and blunt 


, 
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and terminates in a short, fine transparent point. The anus is 400 u 
from the tip of the tail. 

Ilosts.—A podemus sylvaticus (Mus sylvaticus), Glis glis (Myoxus 
glis), Dyromys nitedula (Myoxus nitedula, Myoxus dryas), Muscar- 
dinus avellanarius (Myoxus avellanarius, Myoxus muscardinus). 

Location—Small intestine. 

Localities —Germany, France, Austria. 

In a paper already cited (Hall, 1913) I have 
given the evidence indicating that Z'zetularia, eris- 
tata conforms to the generic diagnosis in the pos- 
session of two rows of cuticular combs, instead of 
one row as given by Froelich and Dujardin. In 
the same paper I have noted that in species of 
Rictularia from rodents, contrary to the rule for 
species of this genus from carnivores, there is an 
abrupt transition from the elongate combs in the 
prevulvar region to the narrow spines in the post- 
vulvar region. In view of this fact. and of the 
expression by Dujardin of the fact that the combs 
themselves ave not very prominent, it seems reason- 
ably safe to assert that spines, although not so far 
described from the post-vulvar region, will be 
found present on adequate study. 

I have noted above the wide range of measure- 
ments given by Dujardin for the length of this 
worm. Further study might show the presence of 
more than one species in so many host species 
and necessitate the designation of the typical Xic- 
tularia cristata. 





RICTULARIA ELVIRAE Parona, 1889. 





| Specifice diagnosis.—Hictularia (p. 168) : 
pug EET ASA Male unknown. 

CRISTATA. FEMALE. Female 39 to 47 mm. long and 1.25 mm. thick. 

a, TWO-THIRDS NAT- : ‘ . 
URAL sze: b, ew. WO lateral alae are present in the cervical region. 
E MR These are lobulate and each bears a cervical papilla 
pud a few millimeters posterior of the head (fig. 218). 
On the anterior surface of the head are two short papillae 45 y in 
diameter. The mouth aperture (fig. 219) is provided with three 
projections on its dorsal border and three corresponding projections 
on its ventral border. There are two large round papilliform pro- 
jections, 14 » in diameter, on the interior sides of the buccal capsule. 
The short esophagus is 21 p thick. The anus is near the tail. The 


NO. 2131. NEMATODE PARASITES OF RODENTS—ITALL. Ist 





tail terminates in a simple tip. There are the usual two series of 
cuticular spines extending from the head end to the anus. In the 
cervical region is a first series of 19 little spines 
(fig. 220). These spines are very small at first, 
then a little larger, and then small again. -A sec- 
ond series of 22 pairs, spaced at distinct intervals, 
follows this after a short interval in which there 
are no spines; these m- 
crease In size posteriorly 
from the first. which is 
1+ » long, to the last pair. 
The twenty-fifth, which 
is one of the largest, 
is 18 & long; the dis- 
tance between them in- 
creases gradually from 








es. 





———-—---9^ 


Fic. 218.— RICTULARIA the first to the last; there Fic. 219.—HICTULARIA ELVI- 


4 ay ^ : - ay - = 
ELVIRAE. ANTERIOR ig à space of 1 mm. from RAE. ANTERIOR EXTREMITY, 
EXTREMITY OF FEMALE. ' SHOWING MOUTH APERTURE. 
ExlARGED. Arren the twenty -first and t Eyken Arter PARONA, 


puso twenty-second pair,'and 99. 
a space of 2 mm. from the tweni y-ninth to the thirtieth ; the last pair 
is 8.5 mm. from the tip of the tail. The eggs are 56 by 28 p 1n diam- 
eter and contain embryos when oviposited (fig. 221). 

ITost.—Dremomys rufigenis (Sciurus rufigenis). 

Location.—Intestine. 

Locality —Monte Mooleyit, Monti Dana, Tenas- 
serim. 

I do not find Parona's description entirely clear. 
Jügerskióld (1909) has examined Parona’s types of 
this species and finds it a good species of unusual 
thickness. Jie states that there are 


0.) 


26 combs and 32 spines. 
RICTULARIA FALLAX Jàgerskióld, 1909. 


Synonymn.—tctularia plagiostoma 
(Wedl, 1862) Willemoes-Sulin, 1873, 
Fic. 220.—RIcTULA- PU C 
TERIOR EXTREM- — Specific diagnosis —Rictularia (p. 
g l 


ITY OF FEMALE. 
ENLARGED AFTER 


PARONA, 1889. Male unknown. 
Female 20 mm. long with a maximum thickness of 150 p. Esoph- 
agus 2.960 mm. long. Nerve ring (?) 240 » from the anterior end of 
body. Anus 200 p from posterior end of body (fig. 222). Vulva 3.44 
mm. from the anterior end of the body, and behind the posterior end 
of the esophagus (fig. 223). Eggs 44 by 27 n in diameter. Each row 





Fig. 221.—RIcTULA- 
RIA ELVIRAE. EGG. 
168) : ENLARGED. AFTER 
PARONA, 1859. 
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Fria. 222.—RIcTULARIA FALLAX. POSTERIOR 
EXTREMITY OF FEMALE. X 2S. AFTER 
JAGERSKIOLD, 1909. 


The first and largest spine is 
about 150 p long. 

ILost.—Sciurus melanogaster. 

Loaation.—Intestine. 

Locality.—Mentawei, south of 
Sumatra. 

This species, regarded by 
Parona (1898) as identical with 
Rictularia plagiostoma, has been 
examined by Jigerskidld (1909) 
who finds it to be a new species. 
He gives a comparative study of 
R. fallax and R. plagiostoma. 
He states that the structure of 
the buccal capsule was not deter- 
mined owing to the condition of 
material. Also he notes that the 
measurement for the nerve ring, 
given above, may be wrong 
owing to the opacity of the mate- 
rial and the difficulty of locating 
the nerve ring. 


vO JO. 





of euticular markings con- 
tains 50 combs and about 34 
spines. The forty-second 
comb lies just anterior of the 
vulva. Posterior of the vulva 
are eight combs, followed by 
the sharper, narrower spines. 
The highest combs, from the 
sixteenth to the twenty-fourth 
pair, are about 110 p high and 
110 & long. The combs lying 
nearest the vulva are longer, 
150 » long, but are not so 
high, being only 50 & high. 


SS 


ES. 


Fig. 223.—RICTULARLA FALLAX. ANTERIOR EX- 


TREMITY OF FEMALE, LATERAL VIEW. X 28. 
AFTER JAGERSKIOLD, 1909. 
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RICTULARIA COLORADENSIS Hall 1916, new species. 


Specifice diagnosis.—Rictulavia (p. 168) : 


Male 3 mm. long with a maximum thickness of 950 p. Dorso- 
ventral head diameter at the base of the buccal capsule about 70 y. 






























Pic. 221.— RICTULARIA COLORADENSIS. MALE. 


uated on an elevation and 
is 165 » from the tip of 
the blunt, conical tail (fig. 
225). 'Phere is a papilla 
in the median line on the 
anterior slope of the ele- 
vation bearing the cloacal 
aperture. Immediately 
anterior of this is a pair 


Esophagus 875 & long. Nerve 
ring 100 & from the anterior 
end of the body. The cuticle 
is transversely striate, forming 
annuli T to 16 a wide. Stria- 
tions are not visible posterior 
of the cloacal aperture. There 
are 42 pairs of combs (fig. 224), 
extending from the head almost 
to the cloacal aperture, the line 
of combs being continued pos- 
terlorly by a low cuticular 
ridge. The first comb ante- 
riorly is 16 y, distinctly less 
than its own length, posterior 
of the base of the buceal cap- 
ule. The maximum size'is at- 
tained by the posterior combs 
vhich are about 75 p long and 
15 a high. There are no mid- 
ventral fans in the posterior re- 
gion, such as are observed in 
species of Pictularia from car- 
nivores. There is no bursa. 
The cloacal aperture is sit- 








Fia. 225.—RICTULARIA COLORADENSIS. POSTERIOR 
EXTREMITY OF MALE. ENLARGED. 


of papillae Another papilla is in the median line on the pos- 
terior slope of the elevation bearing the cloacal aperture. An- 
other pair is just posterior of this. Two more pairs are located 
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not far anterior of the tip of the tail. The spicules are unequal, 
slightly curved, the right one 145 » long and the left one 180 p 
long, measured in a straight hne from tip to tip. The maximum 
thickness is 13 to 16 » The mouth has the structure characteristic 
of the genus, but few details are visible in the specimen available. 
Two large and prominent teeth, one dorsal 
and one ventral of the esophageal lumen, are 
NP visible in a latero-dorsal view of the head 
PEE EE A (fig. 226). "These teeth are continuous with 
NS the other chitinous structures of the mouth 
4 capsule and are borne on the chitinous plate 
| which makes up the base of the capsule and 
FAA is itself a continuation of the walls of the 
WS | apsule. There is apparently another tooth 
T on each side of the 
M omm. large ventral tooth. 








Fic. 226.—RICTULARIA COLORA- The mouth aperture P. A a 
DENSIS. LATERO-DORSAL ls surrounded by L A 1 «à i 
VIEW OF HEAD OF MALE. : A CANI 

corona radiata, a i a. MW 

small circlet of denticles. Only the ventral daB" 
head papillae are visible in the available az AR 
. > t d A 3 
specimen. 449 


Female, estimated length about 9 to 10 
mm., based on an incomplete specimen 8.463 
mm. long with the posterior extremity miss- 
ing. Maxinmm thickness 360 p. Thickness 
at vulva 270 p. Head 120 » in diameter at 
the base of the buccal capsule. Esophagus 
1.5 mm. long. Nerve ring 250 u from the 
anterior end of the body. Vulva opposite 
posterior end of esophagus and therefore 1.5 
mm. from anterior end of body; between 
the thirty-first and thirty-second comb (fig. 
991). The transition from combs to spines is 
fairly distinct, but by no means abrupt. 
There are three combs posterior of the vulva, Pa 
making a total of 34 combs. The post- ^ — Momm. 
vulvar combs are of a transitional Dy De, CON- Fig. 227.—RICTULARIA COLORA- 
bining the length of a comb with the sharp e R Er aes 
point of a spine. The anterior end of 
the first comb in the head region extends anterior of the base 
of the buccal capsule. There are 30 spines of a fairly uniform 
type following the combs, but as the specimen is incomplete 
posteriorly this does not represent the total number present in this 
species. The combs attain a maximum height of about 42 p. The 
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spines attain a maximum length of about 75 p from the anterior 
portion of the base to the end of the posteriorly directed tip. The 
transverse cuticular striations are 5 to 11 » wide over most of the 
body, but on the outside of a curve they 
may be extended to 30 p or more. The 
eggs are about 38 by 22 u in diameter 
and contain a well-developed embryo 
when oviposited. There are two chiti- 
nous cutting plates borne on the base 
of the buccal capsule and situated one 
on each side of the esophageal opening 
(fig. 228). The lateral and dorsal head 
papillae are visible in the available 
specimen, but the ventral are not. 

ost.—Lutamias quadrivittatus. 

Location—Small intestine (male) 
and stomach (female). 


. D A M GURE: 
Locality —i agosa Springs, Colo- FIG. 228.—RICTUIARIA COLORADENSIS. 
rado. ANTERIOR EXTREMITY OF FEMALE. 
0. T., NERVE RING. 





Type-speeimens.—No. 16569, U. S. 
N. M. (Bureau of Animal Industry helminthological collection). 

I am indebted for this material, as for other material acknowl- 
edged elsewhere, to the courtesy of Mr. E. R. Warren, of Colorado 
Springs, who turned over to me 
the host material, preserved in 
alcohol, from which the worms 
were collected. 





RICTULARIOIDES Hall, 
a. | 1916, new genus. 


FIG. 229.—RICTULARIOIDES AMPHIACANTHUM. SYNON Ym— LRictularia Froelich, 
IIEAD OF FEMALE. a, LATERAL VIEW; b, VIEW a 
FROM TIE FRONT. ENLARGED. AFTER DIES- 19500. of authors. puit: O phiosto- 
pC 1 mum Creplin, 1839, part. 
Generic diagnosis.—lüctulariünae (p. 168): Head with four pro- 
Jecting apices united by chitinous membranes to form two equal lips 
(fig. 229). Female with three series of simple, posteriorly directed 
hooks along the body. Male unknown. 
 Type-species.—Rietularioides umphiacanthum (Diesing, 1851) 
Hall, 1916. 


RICTULARIOIDES AMPHIACANTHUM (Diesing, 1851) Hall, 1916. 


Synonyms.—O phiostomum amphiacanthum Diesing, 1851; ietu- 
laria amphiacanthum (Diesing, 1851) von Drasche, 1882. 
Speeifie diagnosis —Lictularioides (p. 175): 
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Male unknown. 
Female 8 to 11.5 mm. long and 1 mm. thick. Body attenuate ante- 


riorly and very much thicker posteriorly (fig. 230). The posterior 
extremity of the body terminates in a long, rounded, mucronate tip 
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30. 232. 
Fics. 230-233.—RICTULARIOIDES AMPHIACANTHUM. 239, FEMALE. a, NATURAL SIZE; b, ENLARGED; C, 
PORTION OF BODY. AFTER DIESING, 1857. 231, POSTERIOR EXTREMITY CF FEMALE. ENLARGED. AFTER 
DIESING, 1857. 232, POSTERIOR EXTREMITY OF FEMALE, SHOWING 3 ROWS OF SPINES. ENLARGED 
AFTER DIESING, 1857. 233, PROFILE VIEW OF CUTICULAR SPINES. ENLARGED. AFTER DIESING, 1807. 


(fig. 231). The cuticle bears three longitudinal series (fig. 232) of 
strong, posteriorly directed hooks (fig. 238). 
Llost.—Oxymycterus rufus (Lemmus dasytrichus). 
Location.—Smal\ intestine. 


Locality —Ytareré, Brazil. 
Jügerskióld (1909) has noted that if Diesing’s descriptions and fig- 


ures are correct, this species can not remain in the genus /ictularia. 
In view of the fact that Diesing (1857) has revised his description 
to cover the presence of thrce rows of hooks instead of two, and in 
view of the fact that von Drasche (1882) has examined the speci- 
mens and found no changes in the description necessary, it seems de- 


to 
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Ty pe-species.—ITeligmosomoides linstowi Fall, 1916. 
I am not sure that my interpretation of von Linstow’s figures of 
the bursa is correct. The figures present some peculiarities. 


HELIGMOSOMOIDES LINSTOWI Hall, 1916, new name. 


Synonym.—-Strongylus polygyrus Dujardin, 1815, of von Lin- 
stow, 18185 and 1879a. 

Specifice diagnosis.—Heligmosomoides (p. 160): Worm, reddish, 
spirally coiled. Mouth aperture triangular with four circumoral 
papillae. Cuticle dilated about head and with 16 longitudinal stria- 
tions, in part wavy, along 
body. Transverse stria- 
tions present and spaced at 
about the same interval as 
the longitudinal. 

Male 4mm. long and 78 u 
thick. The bursa structure 
is that given in the generic 
diagnosis. ‘The spiculesare 
0410 p long. 

Female 7.2 mm. long and 
96 u thick. The anus is 98 
p from the tip of the tail, 
the tail ending in a fine K 
terminal point 16 p long. | 
The vulva is anterior, 240 tS 
p from the anterior end. pi: 





The vagina is 720 p long eh 

and is directed posteriorly — £5» 

(presumably). It joinsan 1a, 209. m EOS 
= : FiG. 207.—HELIGMOSOMOIDES MOIDES LINSTO WI. 

ovijector 180 & long (fig. LINSTOWL VAGINA AND EMBRYO. ENLARGED. 


901). At the anterior end OVIJECTOR. ENLARGED. AFTER VON LINSTOW, 
AFTER VON LINSTOW, 1882. 1882. 

of this is a spherical body. 

Anterior of the latter is a muscular uterus 180 » long and anterior 

of this is the ovary. The eggs are 75 by 43 p in diameter. 

Life history—In eggs placed in moist earth embryos (fig. 208) 
develop in eight days. The embryo is 310 p long and 25 p thick. 
The mouth has two conical projections and the tail is awl-shaped. 
The esophagus is 1/2.4 and the tail 1/4.7 of the total body length. 

I ost. otus arvalis (Arvieola campestris). 

Loeation.—Intestine, partly in saclike depressions apparently 
caused by the worm. , 

Locality —Germany. 

10600°—Proe.N.M.vol.50—16——11 
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This species is described by von Linstow (18/85 and 1879a@) as 
Strongylus polygyrus Dujardin, but unless the figures of other spe- 
cies are misleading in conveying the idea that there is one branching 
dorsal ray, or unless von Linstow has erred in figuring his material 
as having two dorsal rays and in stating that the vulva is antertor, 
we are bound to conclude that von Linstow’s species is not even eon- 
generie with Dujardin’s. On the available evidence, I have regarded 
his species as new and ereeted a new genus for it. His terminology 
in regard to the female genitalia is not in accordance with present- 
day terminology and I have altered it aceordingly in the above 
diagnosis. lle also makes the statement that the spherieal body an- 
terior of the uterus 1s composed of unicellular glands which empty 
their seeretion into the lumen. While this may be correct, it might 
also be noted that a somewhat spherical museular strueture is a 
common feature of the ends of the ovijectors. 


Family METASTRONGYLIDAE Leiper, 1908. 


Family diagnosis.—Strongyloidea (p. 106): Polymyarian. Buecal 
capsule present or absent. Bursa present or absent; when present, 
frequently atypical in structure and number of rays. Oviparous, 
with eggs in variable stages of segmentation when oviposited, or 
viviparous. Embryo not rhabditiform. Usually in respiratory and 
circulatory systems, rarely in digestive system. 

Type-genus.—Metastrongylus Molin, 1861a. 


ANALYTICAL KEY TO SUBFAMILIES OF METASTRONGYLIDAE. 


1. Buccal eapsuleBibsent........ —"—-——X— ee Metastrongylinae, p. 162. 
Dueeal capsule presentec.._. 2222 ae e  —— ee eee 2. 

25. Bursa much reduced or lacking; when present, with few and atypical rays. 
Two 4OVALIeS- 2-22. 2  ————P————— Rictulariinae, p. 168. 

Bursa well developed, with typical rays. One ovary.....- Ollulaninae, p. 177. 


Subfamily METASTRONGYLINABE Leiper, 1908. 


Subfamily diagnosis.—Metastrongylidae (p. 162) : Bueeal eapsule 
absent. Male with two equal spieules and female with two ovaries. 
Eggs in varying stages of development when oviposited. Embryo 
not rhabditiform. Parasitic in the respiratory and cireulatory 
systems. 

Type-genus.—M etastrongylus Molin, 1861a. 

The life history in this group is not as yet very well ascertained. 
Romanovitch and Slavine (1914) state that when eggs of Dictyocaulus 
filaria are placed in water. embryos form, two eedyses follow, the 
euticle being retained, and that such eneapsuled larvae produce 
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infection with the adult worm when fed to sheep. This points to a 
direct development without intermediate host for the worms in this 
group. The fact that lungworms have been found in newborn ani- 
mals and in the fetus, suggests that the life history is not entirely a 
simple one. 


Genus SYNTHETOCAULUS Railliet and Henry, 1907. 


Syonym—strongylus Mueller, 1780, part, of authors. 

Generie diagnosis.—Metastrongylinae (p. 162): Body capillary. 
Mouth with three lips. Posterior extremity of the body of the male 
reinforced by a chitinous are. Bursa with the ventro-ventral and 
latero-ventral rays close together and parallel, and with the medio- 
lateral and postero-lateral rays close together and parallel. The 
dorsal rays are united in a thick trunk of quite disproportionate size. 
Two punctate, striate, or peetinate spicules, slightly bent. Between 
the spicules and at some distance anterior of the bursa is an unpaired 
chitinous accessory structure forming an angle open to the rear. In 
the bursa region are two paired chitinous accessory structures, elon- 
gate and approximately parallel. Vulva a little in front of the anus. 
Uteri convergent. Eggs without a trace of segmentation when ovi- 
posited. Embryo with a tail prolonged by an undulate appendix. 

Type-species.—S ynthetoeaulaus pulmonalis (Froelich, 1802) Hall, 
1916. 


ANALYTICAL KEY TO SPECIES OF SYNTHETOCAULUS. 


1. Parallel accessory organs of male 83 u long. Synthetocaulus pulmonalis, p. 163. 
Parallel accessory organs of male 50 p long___Synthelocaulus rufescens, p. 160. 


SYNTHETOCAULUS PULMONALIS (Froelich, 1802) Hall, 1916. 





Synonyms.— laria pulmonalis Froelich, 1802 ; Strongylus retortae- 
formis major Rudolphi, 1819; laria leporis pulmonalis Rudolphi, 
1819; Capillaria pulmonalis Rudolphi, 1819; Strongylus commutatus 
Diesing, 1851; Filaria leporis pulmonalis Froelich, 1802, of Diesing, 
1851; Z'richosomum leporis Dujardin, 1845, of Diesing, 1851; Tricho- 
somum leporis (pulmonale) Diesing of Diesing, 1851; Filaria termi- 
nalis Passerini, 1884; Synthetocaulus commutatus (Diesing, 1851) 
Raillict and Henry, 1907. 

Specific diagnosis —Synthetocaulus (p.163): Body filiform. An- 
terior extremity attenuated and head obtuse. Mouth with three lips 
and with six very small circumoral papillae. The slender esophagus 
is slightly dilated posteriorly. The intestine is dark brown and is 
lined with polygonal cells. The excretory pore opens just behind the 
posterior end of the esophagus (fig. 209). 
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Male 18 to 33 mm. long and 100 » thick. The esophagus is 665 p 
long. The small bursa is short and rounded and only very slightly 
incised dorsally (fig. 210). It is nearly transparent and readily 
overlooked. The arrangement of the bursal rays 1s that given in the 
generic diagnosis, The dorsal ray is 8 to 14 & (7) thick and hasa slight 
depression on its posterior border. The spicules are 160 to 110 y. long. 
They are flat, somewhat bent chitinous rods, somewhat broadened at 
both ends, aud the body of the spicules is marked 
with a distinct marbling (fig. 211). They are 
provided with chitinous lateral lamellae in which 
are chitinous rods, some simple and some distally 
bifurcate, set at right angles 
to the longitudinal axis of the 

picule. The rods are thicker 
in the proximal portion of 
the spicule and always end 
bluntly. In the distal por- 
tion of the spicule the lamel- 
lae become wider and the 
rods in them become thinner, 
so that on the distal end they 
are only appreciable on the 
extruded spicule as very fine 
lines on the thin lateral 
lamellae. The lamellae are 
directed toward one another 
distally, but curve gradually 
around the spicule proxi- 
mally. A long retractor mus- 
cle inserts in the proximal 


swelling of the spicule and 


Fr200L—8YNTHETOCAU- proceeds anteriorly to its “Teau SYXwTEETODAN: 
LUS PULMONALIS. AN- oan A » LUS PULMONALIS. POS- 
terror Extreuty. Origin in the cuticle of the lat- seror exrresry or 


a ^ eral body wall, while a more W ae 
complex muscle serves for the 
extrusion of the spicule. With the spicules retracted, the unpaired 
accessory structure lies between them in their distal portion. In its 
general outline this structure is chevron-shaped, with the point of 
the chevron directed anteriorly, and consists of six to eight sickle- 
shaped chitinous structures projecting from a center and toothed on 
the inner concave side. It is a fixed structure and occupies the same 
position in the body regardless of whether the spicules are extruded 
er retracted. The paired accessory structures are located in the 
bursal region and are approximately parallel structures 33 à long. 
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These structures consist of a broad, slightly bent stem, terininating 
posteriorly in a small, thick end plate. They curve postero-ventrally 
and are apparently homologous with the single accessory piece of 
other nematodes. The body terminates posteriorly in a chitinous 
ring which consists of two ares, convex postero- 
laterally, and meeting at an angle in a depression 
in the mid-dorsal line. 

Female 28 to 58 mm. long and 135 to 154 p 
thick. The tail subconical and bluntly pointed. 
The anus is very close to the tip of the tail (fig. 
212). The vulva is just 
anterior of the anus and is 
200 to 960 » (?) from the 
tip of the tail. The vagina 
is 2 to 2.4 mm. (7) long. Fis. 21.—Syntierocav- 
ry LUS PULMONALIS. PART 
There are two convergent oy ercule. GREATLY 
uteri. Eggs are elliptical, ENLARGED. AFTER 

: E l'ASSERINI, 18534. 
very thin shelled, and 92 to 
118 » long and 62 to 81 p thick. They show no 
trace of segmentation at oviposition. The em- 
brvo has a tail prolonged by an undulate 
appendix. 

Il ost.— Lepus europaeus (Lepus timidus). 

Location.—Bronchi, bronchioles, and pul- 
monary parenchyma. 

Localities —F rance, Germany, Austria, Italy. 

Following the views of most other writers, 
the various species of worms from the lungs of 
Lepus timidus in Europe, described as stron- 
gyles, trichosomes, or filariae, have been re- 
garded here as Synthetocaulus pulmonalis. 
Oryctolagus cuniculus (Lepus cuniculus) has 
been omitted as a host, following the view ex- 
pressed by Neveu-Lemaire (1912) that the oc- 
casional cases of verminous pneumonia in the 
domesticated rabbit were due to Synthetocaulus 

FIG. 212.-Syntnerocautus  "ufescens. I have accepted this view on his 

PULMONALIS. POSTERIOR authority, but in the absence of any material 

EXTREMITY OF FEMALE. , : . : 

ENLARGED. Arter Pas- 1t 18 impossible for me to pass on it one way or 

SERINI, 1854. another. 

Synthetocaulus pulmonalis has received considerable study and is 
in need of more. Mueller (1889) and Passerini (1884) have made 
very interesting studies. The measurements given by Mueller and 
accepted as correct by Doctor (1907) are somewhat puzzling. "They 
are expressed in terms of the symbol (^ ^ ^) commonly used to denote 
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“lines,” a line being equal to one-twelfth of an inch. If converted 


into metrie measurements on this bases, the measurements are so 
obviously multiples of those given by other writers that this ean not 
be correct. Assuming that the symbols are intended to denote milli- 
meters, they still give figures in excess of those given by other writers, 
suggesting that there was a fixed error in his scale of measurements 
or that other writers are in error in their measurements. Where the 
measurements given by Mueller are cited above, they are queried. 
For the sake of completeness they are given in full here: 

Male 30 to 40 "'' long and 0.12 to 0.18 "^ thick. Length of esopha- 
gus 0.39 "^^, Bursa 0.1 to 0.14 """^ wide. Dorsal ray 0.004 to 0.007 7 
broad, or 0.036 ''' with its border. Spicules 0.17 to 0.18 '" long. 
Paired accessory structures 0.042 to 0.05 °” long. 

Female 70 """ long and 0.16 to 0.2 ^ thick. Vagina 1 to 1.2 '"' 
long and 0.2 to 0.96 ''' from the tip of the tail. Eggs 0.09 to 0.1 ''' 
long and 0.06 to 0.08 '"' thick. 

Doctor (1907) has made a study of the clinical and pathological 
aspects of infestation with this worm. He finds the initial stages 
characterized by bronchitis and peribronchitis. Secondarily there 
occurs bronchiectasis, collapse of the alveolar groups, and atelectasis. 
The changes follow a pneumonie process which is different from 
others in that it is characterized by extended epithelial desquama- 
tion and a diffuse, progressive course, from which 1t may be known 
as a desquamative pneumonia. This may heal by a regeneration of 
the denuded epithelium accompanied by hyperemia. Tf the worm 
invasion was massive, or if weak respiration or absence of expectora- 
tion hinders the elimination of the exudate due to the parasite, there 
follows a tissue necrosis by progressive caseation, which may show 
as a easeous bronchitis and caseous pneumonia. This may determine 
extensive destruction of lung tissue or induration. 


SYNTHETOCAULUS RUFESCENS (Leuckart, 18654) Railiet and Henry, 19074. 





Synonyms.—Nematoidcum ovis (pulmonale) Diesing, 1851; 
Strongylus rufescens Leuckart, 1865; Strongylus minutissimus Még- 
nin, 1878; Pseudalius ovis pulmonalis A. Koch, 1885; Strongylus ovis 
pulmonalis Diesing of Curtice, 1890; A/etastrongylus minutissimus 
(Méenin, 1878) Sluiter and Swellengrebel. 1912. 

Specifie diagnosis —Synthetocaulus (p. 163): Body filiform, with 
a characteristic reddish-brown tint due to the coloring of the ali- 
mentary tract. Mouth with three small lips and with four circumoral 
papillae. No cervical alae. 

Male 16 to 28 mm. long and 500 pa thick. The simple esophagus 
enlarges slightly posteriorly. The bursa is «mall. excised anteriorly 
and with two small indentations on each side (fig. 215). The spicules 
are 110 to 310 & long, and are cylindrical in the anterior half and 
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flattened in the posterior half (fig. 214). A chitinous lamella ex- 
tends along the entire spicule and the posterior half of the spicule 
is scalloped along its median border to form a pectinate edge. The 
chitinous lamellae of the posterior half of the 
spicules are bent around to form a tubular struc- 
ture. The paired accessory structures are 50 to 
52 u long, slightly recurved at their distal ex- 
tremity and presenting three or four teeth on the 
convexity of the curve. 

Female 25 to 35 mm. long and 170 & thick. The 
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Tic. 215.—SYNTIIETO- 
CAULUS RUFESCENS. 





T1G. 213.—SYNTIILTOCAU- 


LUS RUFESCENS. Pos- TIG. 214. —SYNTHETOCAU- POSTERIOR EX- 
TERIOR EXTREMITY OF LUS  RUFESCENS. SPIC- TREMITY OF FEMALE. 
MALE. X 100. AFTER ULES. ENLARGED. AFTER ENLARGED. AFTER 
RAILLIET, 1593. CURTICE, 1890. CURTICE, 1890. 


tail is subconieal and ends in a blunt point (fig. 215). The anus is 80 
p from the tip of the tail. The vulva is just anterior of the anus and 
is 100 p from the tip of the tail. The vagina proceeds anteriorly from 
the vulva and divides to form the convergent uteri. The eggs are 
ellipsoidal, 75 to 120 p long and 40 to $5 p thick, with no trace of 
segmentation when oviposited. 

LTost.—Oryctolagus cuniculus (Lepus cuniculus). (Commonly in 
ungulates.) 

Location—Bronchioles and pulmonary parenchyma. 

Locality —Europe. 

As noted in comment on the foregoing species, I have followed 
Neveu-Lemaire in accepting records of lung worm from Lepus cunz- 
culus as Syn. rufescens. 
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Subfamily RICTULARIINAHE Halli, 1913. 


Synonym.—Riticularinae Travassos, 19140. 

Subfamily diagnosis —Metastrongylidae (p. 162) : Bursa much re- 
duced or lacking; when present, with few and atypical rays. Mouth 
with well-developed buccal capsule. Prominent cuticular ornamenta- 
tion along entire body. QOviparous. Parasites of the digestive tract. 

Type-genus.—Rictularia Froelich, 1802. 

In the published diagnosis of this subfamily (Hall, 1913) I re- 
ferred to it as ovoviviparous, using the word in the not wncommen 
sense as meaning the oviposition of eggs containing well-developed 
embryos. This use of the word seems hardly accurate, ovoviviparous 
referring more properly to the production of an embryo within a 
shell and the hatching of the embryo within the maternal uterus. 

In the paper noted above, I stated that 2ictudaria did not have the 
normal strongyle bursa and that the elaborate cuticular ornamenta- 
tion and the fact that the eggs contained a developed embryo when 
oviposited are atypical conditions among the strongyles. I stated, 
however, that the buccal capsule which related /vetularia to the 
strongyles excluded it from any other group. Seurat (19157) has 
recently published the view that the buccal capsule here is not indica- 
tive of any real relationship but is merely the result of convergence 
due to a similar mode of life, and that the structure of the esophagus, 
the position of the post-cervical papillae and the excretory pore, the 
conformation of the ovijector, the form of the eggs, and the disposition 
of the genital papillae present manifest affinities with Physaloptera 
and related forms. While Seurat’s suggestion merits serious consid- 
eration, the present writer does not feel in a position to pass on the 
relationship at this time and prefers to leave these forms with the 
Metastrongylidue. 


ANALYTICAL KEY TO GENERA OF RICTULARIINAE. 


1. Cuticle ornamented with 2 longitudinal rows of spines_____— Rielularia, p. 168. 
Cuticle ornamented with 3 longitudinal rows of spines__Rictularioides, p. 115. 


Genus RICTULARIA Froelich, 1802. 


Synonyms.—O phiostoma Rudolphi, 1801; Ophiostomum Creplin, 
1839; Laphyctes Dujardin, 1815; Pterygodermatites Wedl, 1861. 

Generic diagnosis.—Rictulariinae (p. 168) : Buccal capsule well de- 
veloped and narrow, with its aperture more or less distinctly dorsal 
and surrounded bv a cirelet of denticles, and with its base armed 
with teeth and spines. Along practically the entire ventral surface 
of each side there are two rows of cuticular combs or spines. Male 
with or without bursa; the bursa when present is always small and 
always remains open. Two small, equal or unequal spicules. Vulva 


XO: 2131. NEMATODE PARASITES OF RODENTS—HALL. 169 





anterior, near the posterior end of the esophagus. Oviparous, the 
egg containing a well-developed embryo when oviposited. Parasitie 
in the small intestine as a rule. 

Ty pe-species.—lrictuluria cristata Froelich, 1802. 


ANALYTICAL KEY TO SPECIES OF RICTULARIA. 


1. Female less than 15 mm. long; about 34 cuticular combs in each row from 
the head to the transition point near vulva__Rictularia coloradensis, p. 115. 
Female more than 15 mm. long; less than 950 or more than 40 combs in the 


Row from the head to the transition point near vulva -212 = = 3 2 2; 
o. Female with 50 combs from head to transition point__Riclularia fallar, p. 171. 
Female with not over 20 combs from head to transition point. 2 2. o. 


3. Feniale with 2 cervical alae with small spines on edges. 
Riclularia elvirae, p. 110. 
Female without cervical alae. = a Rictularta cristata, p. 169. 
No male of the above species is known except that of 2. colora- 
densis. See Addendum for Pictularia proni Seurat, 1915. 


RICTULARIA CRISTATA Froelich, 1802. 


Synonyms.—O phiostoma cristatum (Froelich, 1802) Rudolphi, 
1819; Ophiostomum cristatum (Froelich, 1802) Diesing, 1851. 

Specific diagnosis.—Rictularia (p. 168) : 

Male unknown. 

Female 92 to 27 mm. long (Dujardin gives this as 
16 to 66 mm. long and 400 p to 1.32 mm. thick). Red 
when freshly collected. Head 980 y m diameter. 
Esophagus simple, 4.3 mm. long and 300 p thick. The 
head (fig. 216) terminates 1n a thick lip, rounded in 
the form of a helmet, and bears several small papillae. e qe 
The month aperture is transverse, reniform, or seml- ANTERIOR EX- 
circular, and is 180 p in diameter. Itis bordered an- — jT PUE 
teriorly by a row of a dozen small teeth and also poste- — tare@up. Ar 
riorly by a row of 12 to 15 small teeth borne on the in- — T5» "erue, 
ferior lip. The vulva 1s a large transverse slit located 
just back of the posterior end of the esophagus and a little lateral of 
the ventral line (fig. 217). The vagina passes posteriorly from this 
and is 1.3 mm. long and 260 p thick. This bifurcates to form two con- 
vergent uter, 150 p long or longer, terminating in filiform ovaries. 
Eggs elliptical, with an inner thick shell 41 a long and an outer thin 
shell 50 p long. Eggs with well-developed embryo when oviposited. 
The cuticle bears from the head te the vulva two rows of 18 to 20 cuti- 
cular combs, finely striated, set close together, and not very prominent. 
One or more combs visible postertor of the vulva. (A row of widely 
spaced cuticular spines is probably present from the vulva to the 
posterior end of the body.) The thick conical tail 1s short and blunt 
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and terminates in a short, fine transparent point. The anus is 400 p 
from the tip of the tail. 

IIosts.—A podemus sylvaticus (Mus sylvaticus), Glis glis (Myorus 
glis), Dyromys nitedula (Myoxus nitedula, Myoxus dryas), Muscar- 
dinus avellanarius (Myoxus avellanarius, Myoxus muscardinus). 

Loecation.—Small intestine. 

Localities —Germany, France, Austria. 

In a paper already cited (Hall, 1913) I have 
given the evidence indicating that ?ietularia cris- 
tata conforms to the generic diagnosis in the pos- 
session of two rows of cuticular combs, instead of 
one row as given by Froelich and Dujardin. In 
the same paper I have noted that in species of 
J'ietularia from rodents, contrary to the rule for 
species of this genus from carnivores, there is an 
abrupt transition from the elongate combs in the 
prevulvar region to the narrow spines 1n the post- 
vulvar region. In view of this fact, and of the 
expression by Dujardin of the fact that the combs 
themselves are not very prominent, it seems reason- 
ably safe to assert that spines, although not so far 
described from the post-vulvar region, will be 
found present on adequate study. 

I have noted above the wide range of measure- 
ments given by Dujardin for the length of this 
worm. Further study might show the presence of 
more than one species in so many host species 
and necessitate the designation of the typical Xic- 
tularia cristata. 


RICTULARIA ELVIRAE Parona, 1889. 





Speeifie diagnosis.—Rictularia (p. 168): 
Fienolze T UT DIA Male unknown. 
cristata, FEMALE. Female 39 to 47 mm. long and 1.25 mm. thick. 
a, TWO-THIRDS NAT- mn . . : 
URAL size; b, ex. 1 WO lateral alae are present in the cervical region. 
Uu UNE These are lobulate and each bears a cervical papilla 
Em a few millimeters posterior of the head (fig. 218). 
On the anterior surface of the head are two short papillae 45 p in 
diameter. The mouth aperture (fig. 219) is provided with three 
projections on its dorsal border and three corresponding projections 
on its ventral border. There are two large round papilliform pro- 
jections, 14 » in diameter, on the interior sides of the buccal capsule. 
The short esophagus is 21 p thick. The anus is near the tail. The 
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tail terminates in a simple tip. There are the usual two series of 
enticular spines extending from the head end to the anus. In the 
cervieal region is a first series of 19 little spines 
(fig. 220). These spines are very small at first, 
then a little larger, and then small again. A sec- 
ond series of 32 pairs, spaced at distinct intervals, 
follows this after a short interval in which there 
are no spines; these in- 
crease in size posteriorly 
from the first, which 1s 
14 » long, to the last pair. 
The twenty-fifth, which 
is one of the largest, 
is 18 p long; the dis- 
tauce between them in- 
creases gradually from 
D sema he netto the tast: there re 
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219.—RICTULARIA ELVI- 
ELVIRAE. ANTERIOR is a space of 1 nin. from RAE. ANTERIOR EXTREMITY, 


EXTREMITY OFFEMALE. T SHOWING MOUTH APERTURE. 
ExLARGED. Arter the twenty-first and — gxinarp. Arme PARONA, 
pinea twenty-second pair, and 159. 


a space of 2 mm. from the twenty-ninth to the thirtieth; the last pair 
is 8.5 mm. from the tip of the tail. The eggs are 56 by 28 p m diam- 
eter and contain embryos when oviposited (fig. 921). 

IIost.—Dremomys rufigenis (Sciurus rufigenis). 

Location.—Intestine. 

Locality.—Monte Moolevit, Monti Dana, Tenas- 
serim. 

I do not find Parona’s description entirely clear. 
Jügerskióld (1909) has examined Parona's types of 
this species and finds it a good species of unusual 
i thickness. He states that there are 
= 90 combs and 82 spines. 
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RICTULARIA FALLAX Jagerskidld, 1909. 
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Aynonym.—dh ictularia plegiostoma 
(Wedl, 1862) Willemoes-Sulin, 1912, 

Fig. 220.— RICTULA- 

uuu. 4 Of Parona, 1998. 

TERIOR EXTREM- Lam $ Ja Pha af Fig. 221.—RIcTULA- 

Do Mage" p Spceifte diagnosis.—Hictularia (p. M evnik. Ec. 

ENLARGED AFTER 103) ENLARGED, AFTER 


PARONA ISSO. Male unknown. A a 

Female 20 mm. long with a maximum thickness of 150 p. Ésoph- 
agus 2.960 mm. long. Nerve ring (?) 240 » from the anterior end of 
body. Anus 200 » from posterior end of body (fig. 222). Vulva 3.44 
mm. from the anterior end of the body, and behind the posterior end 
of the esophagus (fig. 223). Eggs 44 by 27 » in diameter. Each row 
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TIG. 222.—RICTULARIA FALLAX. 
EXTREMITY OF FEMALE. X 28. 
JAGERSKIOLD, 1909. 


The first and largest spine 1s 
about 150 u long. 

Tost.—Sciurus melanogaster. 

Location.—Intestine. 

Locality. Mentawei, south of 
Sumatra. 

This species, regarded by 
Parona (1898) as identical with 
Rictularia plagiostoma, has been 
examined by Jügerskiold (1909) 
who finds it to be a new species. 
He gives a comparative study of 
RA. fallax and X. plagiostoma. 
He states that the structure of 
the buceal capsule was not deter- 
mined owing to the condition of 
material. Also he notes that the 
measurement for the nerve ring, 
given above, may be wrong 
owing to the opacity of the mate- 
vial and the difliculty of locating 
the nerve ring. 
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of cuticular markings con- 
tains 50 combs and about 34 
spines. The forty-second 
comb lies just anterior of the 
vulva. Posterior of the vulva 
are eight combs, followed by 
the sharper, narrower spines. 
The highest combs, from the 
sixteenth to the twenty-fourth 
pair, are about 110 » high and 
110 p long. The combs lying 
nearest the vulva are longer, 
150 » long, but are not so 
high, being only 50 p high. 
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Fic. 223.—RICTULARIA FALLAX. 
TREMITY OF FEMALE, LATERAL VIEW. 
AFTER JAGERSKIOLD, 1909. 
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RICTULARIA COLORADENSIS Hall, 1916, new species. 


Specife diagnosis —Rictularia (p. 168) : 


Male 3 mm. long with a maxinum thickness of 250 p. Dorso- 
ventral head diameter at the base of the buccal capsule about TO y. 































Tic, 221.—RIcTULARIA COLORADENSIS. 


uated on an elevation and 
is 165 & from the tip of 
tue blunt, conical tail (fig. 
225). There is a papilla 
in the median line on the 
anterior slope of the ele- 
vation bearing the cloacal 
aperture. Immediately 


anterior of this is a pair 


Esophagus $75 p long. Nerve 
ring 100 & from the anterior 
end of the body. The cuticle 
is transversely striate, forming 
annuli 7 to 16 p wide. Stria- 
tions are not visible posterior 
of the cloacal aperture. There 
are 42 pairs of combs (fig. 924), 
extending from the head almost 
to the cloacal aperture, the line 
of combs being continued pos- 
teriorly by a low cuticular 
ridge. The first comb ante- 
viorly is 16 p, distinctly less 
than its own length, posterior 
of the base of the buccal cap- 
sule. The maximum size is at- 
tained by the posterior combs 
which are about 75 » long and 
48 & high. There are no mid- 
ventral fans in the posterior re- 
gion, such as are observed in 
species of Z'ictularia from car- 
nivores. There is no bursa. 
The cloacal aperture is sit- 


FIG, 225.— RICTULARIA COLORADENSIS. POSTERIOR 
EXTREMITY OF MALE, ENLARGED. 


of papillae. Another papilla is in the median line on the pos- 
terior slope of the elevation bearing the cloacal aperture. An- 
other pair is just posterior of this. Two more pairs are located 
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not far anterior of the tip of the tail. The spicules are unequal, 
slightly curved, the right one 145 p long and the left one 180 p 
long, measured in a straight line from tip to tip. The maximum 
thickness is 18 to 16 m The mouth has the structure characteristic 
of the genus, but few details are visible in the specimen available. 
Two large and prominent teeth, one dorsal 
and one ventral of the esophageal lumen, are 
visible in a latero-dorsal view of the head 
(fig. 296). These teeth are continuous with 
the other chitinous structures of the mouth 
capsule and are borne on the chitinous plate 
which makes up the base of the capsule and 
is Itself a continuation of the walls of the 
capsule. There is apparently another tooth 
on each side of the 
large ventral tooth. 

Fic. 226,—Ricrutarta corora- Lhe mouth aperture 

DENSIS.  LATERO-DORSAL jo surrounded by 9, 

VIEW OF HEAD OF MALE. corona radiata, a 
small circlet of denticles. Only the ventral 
head papillae are visible in the available 
specimen. 

Female, estimated length about 9 to 10 
mm., based on an incomplete specimen 8.469 
mm. long with the posterior extremity miss- 
ing. Maximum thickness 360 p. Thickness 
at vulva 270 p. Head 190 » in diameter at 
the base of the buccal capsule. Esophagus 
1.5 mm. long. Nerve ring 250 p from the 
anterior end of the body. Vulva opposite 
posterior end of esophagus and therefore 1.5 
mm. from anterior end of body; between 
the thirty-first and thirty-second comb (fig. 
997), The transition from combs to spines is 
fairly distinct, but by no means abrupt. 
There are three combs posterior of the vulva, 
making a total of 34 combs. The post- 
vulvar combs are of a transitional type, ComM- Fie. 227.—RICTULARIA COLORA- 
bining the length of a comb with the sharp es ct 
point of a spine. The anterior end of 
the first comb in the head region extends anterior of the base 
of the buceal capsule. There are 80 spines of a fairly uniform 
type following the combs, but as the specimen is incomplete 
posteriorly this does not represent the total number present in this 
species. The combs attain a maximum height of about 12 y. The 
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spines attain a maximum length of about 75 & from the anterior 
portion of the base to the end of the posteriorly directed tip. The 
transverse cuticular striations are 5 to il p wide over most of the 
body, but on the outside of a curve they 
may be extended to 30 » or more. The 
eggs are about 38 by 22 p in diameter 
and contain a well-developed embryo 
when oviposited. There are two chiti- 
nous eutting plates borne on the base 
of the buccal capsule and situated one 
on each side of the esophageal opening 
(fig. 928). The lateral and dorsal head 
papillae are visible in the available 
specimen, but the ventral are not. 

IIost.—Eutamias quadrivittatus. 

Location.—Simall intestine (male) 
and stomach (female). 


b x. 4 oe " 
Locality.—1 agosa oprings, Colo- Fic. 225.—RICTULARIA COLORADENSIS. 
rado. ANTERIOR EXTREMITY OF FEMALE. 
N. T., NERVE RING. 





Type-specimens.—No. 16569, U. S. 
N. M. (Bureau of Animal Industry bhehninthologieal collection). 

I am indebted for this material, as for other material acknowl- 
edged elsewhere, to the courtesy of Mr. E. R. Warren, of Colorado 
Springs, who turned over to me 
the host material, preserved in 
aleohol, from which the worms 
were collected. 





RICTULARIOIDES Hall, 
a. 1916, new genus. 


Fig. 229.—RICTULARIOIDES AMPIIIACANTHUM. Synonym—Lictularia Froelich, 
HEAD OF FEMALE. a, LATERAL VIEW; b, VIEW N 
FROM THE FRONT. LNLARGED. AFTER DIEs- 1002 of authors, parts O phiosto- 
UL 1857. mum Creplin, 1859, part. 
Generic diagnosis.—Yüctularinae (p. 168): Head with four pro- 
Jecting apices united by chitinous membranes to form two equal lips 
(fig. 229). Female with three series of simple, posteriorly directed 
hooks along the body. Male unknown. 
T'ype-specics.—lI'ictularioides amphiacanthum (Diesing, 1851) 
EU 1916, 


RICTULARIOIDES AMPHIACANTHUM (Diesing, 1851) Hall, 1916. 


Synonyms.—O phiostomum amphiacanthum Diesing, 1851; Rictu- 
laria amphiacanthum (Diesing, 1851) von Drasche, 1889. 
Specific diagnosis —ictularioides (p. 175): 
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Male unknown. 

Female 8 to 11.5 mm. long and 1 mm. thick. Body attenuate ante- 
riorly and very much thicker posteriorly (fig. 230). The posterior 
extremity of the body terminates in a long, rounded, mucronate tip 
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FIGs. 230-233.— RICTULARIOIDES AMPIIACANTHUM. 230, FEMALE. Gà, NATURAL SIZE; b, ENLARGED; C, 
PORTION OF BODY. AFTER DIESING, 1857. 231, POSTERIOR EXTREMITYOF FEMALE. ENLARGED. AFTER 
DIESING, 1857. 232, POSTERIOR EXTREMITY OF FEMALE, SHOWING 3 ROWS OF SPINES. ENLARGED 
AFTER DIESING, 1857. 233, PROFILE VIEW OF CUTICULAR SPINES. ENLARGED. AFTER DIESING, 1857. 


(fig. 231). The cuticle bears three longitudinal series (fig. 232) of 
strong, posteriorly directed hocks (fig. 239 

Lost.—Oxymycterus rufus (Lemmus dasytrichus). 

Location.—Small intestine. 

Locality —Ytareré, Brazil. 

Jügerskióld (1909) has noted that if Diesing's descriptions and fig- 
ures are correct, this species can not remain in the genus Pictularia. 
In view of the fact that Diesing (1857) has revised his description 
to cover the presence of three rows of hooks instead of two, and in 
view of the fact that von Drasche (1882) has examined the speci- 
mens and found no changes in the description necessary, it seems de- 
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sirable to separate this species from those properly assignable to the 
genus Lictularia. 


OLLULANINASB Iall, 1916, new subfamily. 


Subfamily diagnosis.—Metastrongylidae (p. 162) : Buecal capsule 
well developed. Caudal bursa well developed, bilobed, and each lobe 
supported by six rays. Two short spicules. Vulva a short distance 
anterior of the anus. One ovary. Viviparous. Development with 
intermediate host. 

T'ype-genus.—Ollulanus Leuckart, 1565. 


Genus OLLULANUS Leuckart, 1965. 


Generic diagnosis —Olulaninae (p. 177): Characters of the sub- 
family. 
T'ype-species.—Ollulanus tricuspis Leuckart, 1865. 


OLLULANUS TRICUSPIS Leuckart, 1865. 





Specifice diagnosis —Ollulanus (p. 100): Small thiek worms. 
Esophagus moderately muscular and of granular appearance. 

Male with short, thick, almost straight 
spicules. Caudal bursa well developed, 
with two lateral lobes, each supported by 
SIX rays. 

Female 1 mm. long. Posterior ex- 
tremity terminates in three points. 
Vulva a short distance anterior of anus. 
One ovary. Viviparous. Embryos rel- 
atively large, 320 p long and 15 p thick, ae 
omaimost uniform dinner thoughout, pu. o)5—O LoLARUS TRICUSTIS. 
but with the tail prolonged into a wavy E ao E AFTER 
appendix (fig. 234). The length of the — 7 
esophagus in the embryo ts equal to a half to a third of the total 
length of the animal. 

Iiost.—M us. musculus (for larval worm). Adults in gastric 
mucosa of cat. 

Location.—Musculature and connective tissue. 

Localities —Germany ; Washington, District of Columbia. 

Life history.—Of the embryos borne by the viviparous female, 
some are eliminated in the feces, while others emigrate from the 
intestine into the tissues of the host in a fashion similar to Trichi- 
nella. The latter form cysts 150 to 200 p in diameter in the pleura, 
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lungs, liver, and diaphragm, each cyst containing one or several 
embryos in its cavity. The presence of a number of these cysts gives 
the appearance of a miliary tuberculosis and causes a diffuse m- 
flammation that may result in death. The bronchial mucus is bloody 
and usually contains a large number of motile embryos. The em- 
bryos do not grow in the cysts. They become opaque and granular, 
and finally decompose into an oval or rounded mass containing oily 
droplets. Obviously, then, the migration into the tissues of the 
primary host is an accidental matter. The embryos which escape 
in the feces or in the bronchial mucus carry 
on the life cycle. Leuckart fed these to a 
mouse, and at the end of six weeks found the 
mouse infested with numerous cysts 300 p in 
diameter in the muscles of the trunk, esopha- 
gus, and heart and in the connective tissues 
of the cervical region (fig. 235). The cysts 
were round, and the worms had undergone 
some modifications. They were 800 & long 
and 40 u thick. The flesh of a mouse con- 
taining these cysts was fed to a cat, and at 
the end of eight davs the worms were found 
in the eecum and colon, but not 1n the stom- 
ach, of the cat. They had not, however, un- 
dergone any modification, which would 
indicate that possibly they had not developed 
sufficiently previous to the feeding to be 
eapable of infecting the primary host. 
The adult worm in the eat often occurs in 
Hic, 235 — OLE ecu Jange niimbere, casing severe Imieniu ia 
ris. LARVAL FORMS IN MUS- = d = 
CLE or Mouse. ExLAncEp. and eechymoses. The effect of the wander- 
Bo AR D ings and presence of the embryos in the 
musculature must be very similar to that of Trichinella. 
The fact that this worm has a single ovary and is viviparous dis- 
tinguishes it from the members of such groups as the Strongylinae, 
to which it might on casual inspection seem closely related. 





Superfamily FILARIOIDEA Weinland, 1858. 


Superfamily diagnosis—Nematoda (p. +): Body usually very 
long and slender. Mouth with two lips or without lips and sur- 
rounded by cireumoral papillae. Esophagus slender, without poste- 
rior bulb. Anus subterminal. Male with a single spicule or with 
two unequal spicules. Tail provided with papillae, usually curved 
spirally, and with bursal alae present or absent. Female larger than 
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male. Vulva present or, less often, absent in gravid females; when 
present, usually anterior of the middle of the body or near the mid- 
dle, rarely near posterior extremity. Two, four, or five uteri. Ovi- 
parous, ovoviviparous, or viviparous. Development in many cases, 
perhaps all cases, requires an intermediate host. 

Type-family.—Yianriidae Claus, 1885. 

The name given here was proposed by Weinland as a family name, 
but 1£ 1s in the form now used for the superfamily, and it was erected 
as a superfamily by Stiles (1907). 


ANALYTICAL KEY TO FAMILIES OF FILARIOIDEA. 


1. Mouth without lips; vulva near anterior extremity of body. Filariidae, p. 179. 
Mouth with 2 lips; or mouth without lips in forms where vulva is near 
POstemortextremit y ONIS m nee Lr ee Spiruridae, p. 190. 


Family FILARIIDAE Claus, 1885. 


Family diagnosis —Vilarioidea (p. 178): Body long and filiform. 
Mouth without lips. Male with two spicules, usually quite dissimilar. 
Vulva near the anterior extremity of the body. Adults subcutaneous, 
in blood, or on serous surfaces. 

T'ype-genus.—F'ilaria Mueller, (787. 


Subfamily FILARIINASL Stiles, 1907. 


Subfamily diagnosis —Filariidae (p. 179): Vulva anterior, near 
mouth. Spicules quite dissimilar. Intermediate stages, so far as 
known, occur in blood-sucking arthropoda. 

Taype-genus.—F iluria Mueller, 1787. 


ANALYTICAL KEY TO GENERA OF FILARIINAE. 


DN UD te ForS aa oe ee Lui ilaria, p. 179. 
Larval forms in the blood (collective genus) M ierofilaria, p. 188. 


Genus FILARIA Mueller, 1787. 


Synonyms.—F araia Rudolphi. 1809; Filaire Lee, 1810; Filariu 
Magalhães, in Silva Lima, 1877; Filoria Calmette, 1884; Falaria 
Leidy, 1904. 

Generie diagnosis —Vilarimae (p. 179) : Caudal extremity of male 
forms a spiral, provided with alae. Simple body, devoid of promi- 
nent cuticular ornamentation or cervical alae. Esophagus simple, 
without chitinous rings or spirals. 

T'ype-species.—F' laria, martis Gmelin, 1790. 
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ANALYTICAL KEY TO SPECIES OF FILARIA. 


ho description______- 22 ee Filaria leporis (p. 187), Filaria species, p. 188. 
Described species. 255 2 lc LC ME 2. 
Buccal cavity with strong chitinous walls. Location of parasite not given. 


Filaria circularis, p. 183. 
Buccal cavity without strong chitinous walls. Subcutaneous, or in pleural 


or peritouneal-cuiviPI68- —.— ee BERE RENE oe 

. Known only in larval form in subcutaneous tissue... 'ilaria muricola, p. 186. 
Adult foris 222202205 ke 2S ee ee eee 4, 
Posterior end of body terminates in 2 diver gent spines. Found in pleural 
andcnermonedbegyitles-—-—-.—— ee Filaria diacantha, p. 184. 
Posterior end of body does not terminate in 2 divergent spines. Subeu- 
taneous- TM. on ee a ces ee I ——— 5. 
Intestine pigmented black. Females over 150 mm. Jong and males with 12 
On aes or candial papiiiece 22222-22222 Filaria subcutanca, p. 182. 
Intestine not pigmented black. Females less than 150 mm. long, or if more 
with males of the same species having 6 pairs of caudal papillae______ 6 


Female over 150 nnn. Jong and male with 6 pairs of caudal papillae. 


Filaria marlis, p. 180. 
Penile desset ais mrdengssme--——--— ELATI S MENS ie 


. Female more than 125 min. Jong, with thick node in front of vulva. 


Filaria pistillaris, p. 183. 

Female less than 50 mm. long and without node in front of vulva... ____ S. 

Head with 2 rows of 4 flat papillae in each. Conical tail end with a rounded 

tip prolonged into a small clawlike process... Pilaria linstowi, p. 184. 
Head papillae obscure or absent. Tail simple and without clawlike process. 

l'ilaria scapiccps, p. 185. 


FILARIA MARTIS Gmelin, 1790. 


Synonyms.—? Filaria medinensis Rosa, 1191; Filaraia 
mustelarum Rudolphi, 1809; lario. mustclarum Rudol- 
phi, 1800; ilaria mustelarum subcutanea Rudolphi, 1819; 
F'ilaria mustelae foinae Creplin, 1816; /7aria quadrispina 
Diesing, 1851; Paria perforans Molin, 18580; ? Filaria 
A m barbarae M. C. V. Collect. Brasil. 
in Molin, 18586;? Pilaria mustela barbata 
Molin 18580; F'ilaria subcutanea? in Parona, 
1894. 

Specific diagnosis.—F ilaria (p.109) : Body 
very long, slender, and white. Anterior ex- 
236, AwTEmOR Exreexgy, remüty attenuated and obtuse (fig. 236). 
LATERAL VIEW. ExLARGEP. Posterior extremity very much attenuated. 
AFTER ALESSANDRINI, 1838. . . 

237 likan, viewen mom tim. GUtiéle “Not usHsvercely Meier i. A 
FRONT. ENLARGED. AFTER small, round, unarmed, and surrounded by 
SCHNEIDER, 1866. : : m, e 

six submedian noduliform circumoral pa- 





FIGs. ae 237.— ILARIA MARTIS. 


pillae (fig. 237). In the female the ventro-submedian papillae are 
more anterior than the dorsal papillae; in the male the papillae are 
somewhat displaced. 
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Male 73 mm. long. The posterior extremity is curled in a spiral 
and provided with broad cuticular alae, which meet terminally at the 
posterior extremity (fig. 238). There are nine pairs of filiform 
caudal papillae, of which three pairs are pre- 
anal and six pairs are postanal. The first and 
second pairs and the third and fourth pairs 
are close together; the fifth and sixth pairs 
are near the median line. The spicules are 
unequal, the larger in the form of a tube, 
provided with broad, transversely striated 
lamellae, and the shorter conical. 

Female 190 mm. long. The pesterior ex- 
tremity 1s acuminate, somewhat curved ven- 
trad. The anus is terminal or subterminal. 
The vulva is verv close to the mouth, almost 
terminal. Probably ovoviviparous. Eggs 
very numerous, small, elliptical, with very 
thick shells, and covered with very minute 
granulations (fig. 939). [This worm 1s Vivi- ye s5 FARA MARTE. Pos 
parous, according to Molin, and oo a splen 
viparous, according to Alessandrini. It 
appears, then, that the worm produces eges containing embryos and 
gives birth to these embryos after their escape from the egg. It is, 
therefore, ovoviviparous in the true sense of the word. | 

Ilost.—lIlystrie cristata. Usually in carnivores. 

Location.—subeutaneons. 

Localities —Italy, Austria, Eritrea (Africa), and 
? Brazil. 

Some authors state that there are four papillae on 
the head, but Schneider (1866) has figured six for this 
form which he describes under the name Filaria quad- 
FiG.239.—FILaRia pignina. It seems unlikely that an ovoviviparous form 

MARTIS. EGG. . 

Entarcrp. Ar- Should have a thick-shelled egg, and one may sur- 

= STOSSICL mise that possibly Stossich mistook a space between 
a. vitelline membrane and a shell for a thick shell. 

There is some reason for thinking that “ilaria subcutunea von 
Linstow, 1899, is a synonym of F. murtis. However, since von 
Linstow has figured a form with 12 or 13 pairs of caudal papillae, 
instead of 9 as given for F. martis, it is perhaps better to retain the 
present status, especially as von Linstow's specific name 1s a homonym 
of Filaria subcutanea Parona, 1894, and will have to be changed if 
distinct. It seems better not to change it with the existing uncer- 
tainty, and it will fall without the necessity for a change if it 1s 
identical with F. martis. As the type-species of the genus "aria, 
F. martis has been discussed by Stiles (1901). 








182 PROCEEDINGS OF THE NATIONAL MUSEUM. voL. 50. 
FILARIA SUBCUTANEA von Linstow, 1899, not Parona, 1894. 


Specific diagnosis.—Fl'ilaria (p. 179): Anterior and posterior ends 
rounded, the posterior end attenuated. Head with four small 
scarcely recognizable papillae. Intestine pigmented black. 

Male 42 mm. long and 390 pu thick. Esophagus 875 p long. Pos- 
terior end of body coiled several times. Spicules straight, one 110 p 
long, the other 440 p long (fig. 240). Of the six to seven pairs of 
preanal papillae and the six pairs of postanal papillae, those located 
anteriorly are larger than those lo- 
eated posteriorly. [In von Linstow’s 
figure, one pair of the postanal pa- 
pulae is strongly suggestive of the 
pores of the caudal glands. ] 

Female 195 mm. long and 570 pg 
thick. The esophagus is 1.863 mm. 
long. The vulva is located just be- 
hind the posterior end of the short 
esophagus and divides the body in a 
ratio of 1:158. The eggs are 18 by 
14 » in diameter. 

fost —Lrethizon dorsatum. 

Location.— Subcutaneous. 

Locality —Berlin Zoological Gar- 
den, Berlin, Germany. 
ie It has already been noted in the 

Fig. 240—FILARIA SUBCUTAMEA. Poste- Loregoms discussion of Vlaska onteits 

RIOR EXTREMITY OF MALE. ENLARGED. that it is perhaps identical with von 

AFTER VON LINSTOW, 1899. : : 

Linstow’s species. The lengths of the 
female worms are about the same; the presence of four head 
papillae is claimed for both; they are both reeorded from species 
of the same genus and in the same location. There is a 
possibility that laek of detailed study or condition of material ac- 
counts for some of the differences, such as the number of eaudal 
papillae. Papillae are readily overlooked, and in F. martis some 
writers claim four and some six for the head. There is apparently 
an error in the statement of von Linstow's measurements. He states 
that the esophagus in the female is 1:143 of the total body length, 
and that the vulva is behind the posterior end of the esophagus and 
divides the body in the proportion of 1:158. It is evident that the 
value of the first term, 1, ean not be increased without diminishing 
the second term. 

It has also been noted that Filaria subcutanea Parona, 189-4, ante- 
dates Filaria subcutaneu von Linstow, 1899, and that the latter homo- 





NO. 2131. NEMATODE PARASITES OF RODENTS—HALL. 183 





nym is therefore without standing. It has not been replaced bv a 
new name in this paper for the reason that it may be F. martis. 

F. martis or F. subcutanca is perhaps the adult of the microfilaria 
recorded by Plimmer (1915) 


FILARIA PISTILLARIS Molin, 1858b. 


Synonym.—l ilaria sciuri in Collect. Brazil. M. 
C. V. of Molin, 18580. 

Specific diagnosis.—Filaria (p. 179): Body fili- 
form, slightly diminishing in size posteriorly and ce 
with the anterior extremity obtuse and elaviform.  rareraL vew. Ex- 
The mouth is unarmed. LARGED. AFTER 

VON LINSTOW, 1899. 

Male unknown. 

Female 137.5 mm. long and 250 p thick. The posterior extremity 
is straight, the apex bearing four papillae, of which the two poste- 
rior, or external, are the larger. 1n front of the vulva is a thick node 
distinct from the rest of the body. 

Ilost.—Sciurus igniventiis. 

Location.—$Subcutaneous on abdomen. 

Locality —Marabitanas, Brazil. 





The name Z aria sciuri is a 
synonym of F. pistillaris, and 
hence antedates and invalidates 
Filaria sciuri von Linstow, 
1903. See Furia linstowi. 


FILARIA CIRCULARIS von Linstow, 
1899. 


Specife diagnosis. — Filaria 
(p.119) : Head rounded. Small 
buccal cavity with strong walls 
(fig. 241). 

Male 20 mm. long and 120 u 

Fic. 242.1.FILARIA cincutaris. Posterior Ex- thick. The esophagus is one 
TREMITY OF in LATERAL VIEW. ENLARGED. fortv-sixth and the tail one one- 
AFTER VON LINSTOW, 1899. . 

hundred-and-twenty-fifth of the 
total body length. The posterior extremity is coiled around three 
times. The spicules are 260 and 190 » long and have projections at 
the distal extremity (fig. 249). Seven pairs of postanal papillae 
present. 

Female 65 mm. long and 250 u thick. The esophagus is one one- 
hundred-and-fifth and the pointed tail one ninety-third of the total 
body length. The vulva is far anterior and divides the body in the 
proportion of 1:49. Eggs 21 by 13 » in diameter. 

ILost.—" Hesperomys? species. 
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Location.—Not given. 

Locality.—Port Alegre. 

The buccal cavity is the particular feature of importance in this 
species. 


FILARIA DIACANTHA Molin, 1858). 


Synonyms.—lilaria hystrichis-prchensilis M. C. V. of Molin, 
18580, F'ilaria loncheri M. C. V. of Molin, 18585. 

Specific diagnosis.—fl'ilaria (p. 179): Body slightly attenuate an- 
teriorly and very much attenuate posteriorly. Posterior extremity 
terminates in two divergent spinous processes. Mouth unarmed. 

Male 25 to 44 mm. long and 167 to 250 p thick. Posterior ex- 
tremity coiled in a spiral. 

Female 33 to 81 mm. long and 167 to 500 p thick. Posterior ex- 
tremity curved. 

Losts—Euryzygomatomys rufus (Loncheres rufa), Coendou pre- 
hensilis (Cercolabes prehensilis, Hystrix prehensilis), Kuryzygoma- 
tomys spinosus (?*Mesomgys spinosus). 

Location —Abdominal cavity and lungs. 

Locality —Villa Maria and Caiçara, Brazil. 

The structure of the posterior extremity in this species and the 
presence of the parasite in the abdominal cavity suggests that this 
might be a species of Setaria, but there is not sufficient evidence 
at present to warrant the removal of the worm from the genus 
F'ilaria. 

Stossich (1897) apparently makes Mesomys spénosus the equiva- 
lent of Loncheres rufa. it appears. however, that JM. spinosus 1s 
the equivalent of Z'uryzygomatomys spinosus, not of Zu. rufus. 


FILARIA LINSTOW Hall, 1916, new name. ° 


Synonym.—F ilaria sciuri von Linstow, 1903, not Molin, 18586. 

Specific diagnosis.—lilaria (p. 119) : Head end rounded. Behind 
the mouth aperture two rows of four flat papillae each. Cuticle 
smooth. 

Male unknown. 

Female 28 mm. long and 650 p thick. The short tail end is conical, 
with a rounded tip, which is prolonged into a small clawlike process. 
This tail end is one one-hundred-and-fifty-sixth of the entire length 
of the body. Eggs not developed. i 

Host.—Sciurus caniceps. 

Location.—Subcuianeous. 

Locality —Aring, Kelautan, Siam. 
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Von Linstow had only a single specimen, an immature female, and 
states that since a satisfactory specific diagnosis can not be made only 
a provisional specific name can be given. See ZJaria pistillaris. 


FILARIA SCAPICEPS Leidy, 1886. 


Specific diagnosis —Filaria (p. 119) : Body tapering nearly equally 
at both ends. Anterior extremity narrows abruptly and forms a 
sort of neck posterior of the head. Ilead without visible papillae. 
Mouth aperture very small. The cuticle shows a fine obscure trans- 
verse striation. 

Male 12 to 14.5 mm. long and 310 to 875 p thick. The head is 
about 100 p in diameter. The esophagus is about 860 » long. The 
testis extends anterior of the pos- 
terior extremity of the esophagus. 
Tail conical, curved, provided 





MÀ poe ud 
fon. Veo mm 


iul PE teats ee EE FIG. 244.— FILARIA SCAPICEPS, SPICULES. 
with semielliptical alae (fig. 943), the terminal portion bearing lat- 
erally five pairs of stalked pyriform papillae, which decrease in size 
posteriorly to the last. There appear to be also two pairs of sessile 
papillae, one pair preanal and one pair postanal, near the cloacal aper- 
ture. Three pairs of papillae are prenanal and two pairs are post- 
anal. The left spicule (fig. 244) is 115 to 155 » long and appears to 
be cylindrical anteriorly and flattened posteriorly and bent at the 


EN 
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union of the two parts. The right spicule is 85 » long and slightly 
curved. 

Female 25 to 30 mm. long and 750 » thick, body usually twisted in 
an extended cork-serewlike spiral of two or three turns. The head is 
about 135 to 175 p in diameter. The esophagus is about 980 p long. 
The posterior extremity is nearly straight, conical, obtusely rounded, 





yiomm Jio mm. 


" Via. 246.—FILARIA SCAPICEPS. AN- 
- 4 ` 
FIG. 245.—FILARIA SCAPICEPS. Pos- TERIOR EXTREMITY OF FEMALE. 


TERIOR EXTREMITY OF FEMALE. v., VULVA; vag., VAGINA. 


smooth, and devoid of appendages (fig. 245). The anus is subter- 
minal. Coils of ovary and oviduct extend anterior of the vulva and 
posteriorly to near the anus. The vulva (fig. 216) 1s 1.255 to 1.3 mm. 
from the anterior extremity. From it a long narrow vagina extends 
posteriorly in loops; this at times forms a dilation 345 » long near 
the vulva. The embryos are very long and filiform. 
Hosts.—Sylvilagus floridanus alacer, Sylvilagus floridanus mal- 
lurus (Lepus sylvaticus), Lepus campestris. 
Location.—Subeutaneous and under the museular fasciae. 
Locality—United States (Sulphur, Oklahoma: ? Pennsylvania). 
While the locality for Leidy’s specimens is not given, it is likely 
that they were collected in Pennsylvania, or at least in the United 
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States. Specimens from Oklahoma are in the material collected by 
Mr. Douthitt. I have tentatively assumed that a cottontail from Sul- 
phur, Oklahoma, would be WS. f. alacer. The specimens from Lepus 
campestris were determined by Stiles and Ifassall, but there is no 
data as to the geographic locality. 


FILARIA MURICOLA (von Linstow, 1905) Hall, 1916. 


Synonym —S piroptera muricola von Linstow, 1905. 

Specifice diagnosis.—F ilaria (p. 179): 

Male not known as adult. 

Female not known as adult. 

Larva 26 mm. long and 590 a thick. The head end is bluntly fiat- 
tened and bears four small papillae in a circle. The esophagus is 
one-eleventh of the entire length and is surrounded by the nerve ring 
850 » from the anterior extremity. The very short tail end is rounded 
and bears a very small fingerform projection. The tail is one two- 
hundred-and-twenty-first of the entire body length. The poly- 
myarian musculature is powerfully developed and fills the body cav- 
ity to such an extent that it borders on the esophagus and intestine 
medially. The lateral lines comprise one-seventeenth of the entire 
circumference and are separated, as usual, by the musculature. These 
Jateral lines are wedge-shaped in cross section. The dorsal and 
ventral lines are feebly developed. Sex organs ave not present. 

Ilost.—E pimys surifer (Mus surifer). 

Location —Subcnrtaneous connective tissue of the feet. 

Locality. Siam. 

There is nothing in this deseription to warrant the belief that this 
species belongs in the genus Spiropiera as generally understood, even 
leaving out of consideration the fact that 5p?roptera is a synonym of 
Acuaria. On the other hand, the location of the parasite in sub- 
cutaneous tissue points to its being a “ilaria, a supposition that is 
not discordant with the deseription. The species bas therefore been 
transferred to that genus. 





FILARIA LEPORIS Gmelin, 1790. 


Synonym.—F ilaria leporis (subcutanea) Rudolphi of Molin, 18586. 

Specific diagnosis.—F ilaria (p. 179): None given. 

LTost.—Lepus timidus. 

Location.—Lumbar region. 

Locality —Southern Russia. 

Gmelin did not describe this species and other writers, noting the 
species, have merely cited Ginelin. The name is therefore a nomen 
nudum. 
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FILARIA species Morgan, 1868. 


Specific diagnosis —lfilaria (p. 179): Long, slender white worms 
76 to 127 mm. long. 

fHost.—Castor fiber. 

Location —FPeritoneal cavity. 

Locality.— United States (Michigan ?). 

In his work on the American beaver, ED (1868) states: 
“Large numbers of a long, slender white worm, 3” to 5” in Jengih, 
were found in the peritoneal cavity (Filaria, species not known)." 
The size and site suggest that this worm belongs in the genus Setaria. 
Cobbold (1879) says this and other worms from the beaver, noted in 
Morgan's paper, were collected by Doctor Ely. I can not find that 
this was the case. 


Collective genus MICHROFILARIA Shipley “mide? cariaic = 
1906. 


Generic diagnosis —Filariinae (p. 179): Larval filariae circulating 
in the blood. 

This is a collective group and hence does not have a type species. 
I am not certain as to the author of the group name. 1t has been 
credited to Magalháes (1878), but he uses the term “ micro-filarias " 
and does not use it generically. It has also been credited to Manson 
(1880), but he uses the form “ micro-Filariae.” 


ANALYTICAL KEY TO SPECIES OF MICROFILARIA, 


1. With a thick sheath or capsule. In Nyctomys species. 
Microfilaria plimimeri, p. 189. 
Wiot a thick sheath or Cipsiilies.= ___ = ———————————— eee 2 
2. Well described species from Citellus beechcyi____Alicrofilaria rosenaui, p. 18S. 
Ündeseribed or little description; not from C^ becclljE--——— —— Se o 
3. Long, pointed forms from Lrebmeon__.._______.--1 Microfilaria species, p. 190. 
Form. rom pons nabus c T .. c cm T ee Pilaria species, p. 190. 


MICROFILARIA ROSENAUI McCoy, 1911. 


Specific diagnosi 'crofilaria (p. 188) : 110 to 250 » long (aver- 
age 220 u) and 5.5 to T a thick. No sheath present (fig. 247). The 
head is cylindrieal, tapering to a flattened anterior extremity; the 
portion devoid of nuclei is usually one and a half times the diameter 
of the worm in length. The tail makes up about a fourth of the 
length of the body, and tapers gently to a rather sharp point. Cu- 
ticle with very fine transverse striations. Inside of the body is a 
column of nuclei more or less completely interrupted by several clear 
spaces. ‘The nuclei are of two varieties: Numerous spherical nuclei, 
staining uniformly and deeply; and iess numerous nuclei, slightly 
larger, not so regular in outline and not staining so deeply. The 
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head of the worm constitutes one of the clear spaces free from nuclei; 
one-fourth to one-sixth of the distance from the head to the tail is 
another clear space; two-thirds of the distance from the head to the 
tail is another clear space containing very few nuclei; and near the 
tail, three-fourths to seven-eighths of the distance 
from the head, is another. ‘These four clear spaces 
are practically constant; others are sometimes 
present. The clear space two-thirds of the dis- 
tance from the head to the tail—the third from the 
head of the constant clear spaces—usually con- 
tains a large number of fine granules. There are 
usually a few fine granules near the extreme front 
of the head—the first clear space—and a small 
number are often found in the tail. Occasionally 
these granules are found elsewhere. The terminal 
nuclei in the tail are usually oval, their long axis 
parallel to that of the worm. 

[Tost.—Citellus beecheyi. 

Location.— Blood. 

Locality —California (all parts east of the 
sSlerrra Nevada Mountains between Mexico and 
the Sacramento River). 

MeCoy states that this parasite was found in 
about 5 per cent of all host animals examined, but 
the search for the adult worm was unsuccessful. It 
apparently exerted no pathological influence of 
any consequence on its host, as no deleterious effects 
were noted. 

The thickness of the parasite is said to be a little 
less than that of the red blood corpuscles of the 
host. 





MICROFILARIA PLIMMERI Hall, 1916, new name. 





Specific diagnosis.—gMierofilaria (p.188) : Short, 
with a thick capsule. FIG. 247.—MICROFILARIA 

Ho ost.—N yctomys species. BOSEN A TIETO 

Location.—Blood. Bonne 

Locality.—London (host animal from Central America), 

Under the eaption * Embryo filariae found in the blood of mam- 
mals,” Plimmer (1913) notes the South American night-mouse as 
one host. This has been placed here in the collective genus Micro- 
filaria, and in view of the fact that this is a collective genus made up of 
generally unassignable species, I have ventured to attach a specific 
name to Plimmer's scanty description. I am reluctant to name 
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poorly described species, but it occasionally seems desirable to have 
some brief way of designating such a record. 


MICROFILARIA species Hall, 1916. 


Specific diagnosis.—Microfilaria (p. 188) : Long, pointed. 
TTost.—H rethizon dorsatum. 

Location.— Blood. 

Locality.—London Zoological Gardens. 

Plimmer's (1915) record: See comment under daria subcutanea. 


FILARIA species Davaine, 1860, of von Linstow, 1889. 


Specific diagnosis —F iliform animalcules. 

Host —Epimys rattus (Mus rattus) (von Linstow erroneously 
says Mus decumanus). 

Location.—Blood. 

Locality.—F rance. 

Chaussat (1850) has a record of the finding of filiform animalcules 
in the blood of the black rat (Mus rattus). These were present in 
some rats in large numbers. It appears to ine likely that this is the 
rather common Trypanosoma lewisi. 


Family SPIRURIDAE Oerley, 1885a. 


Synonyms.—Spiruroidea Railliet and Henry, 1915; Spirurata 
Descazeuux, 1915. 

Family diagnosis.—VFilarioidea. (p. 178): Mouth with two lips; or 
without lips in forms where vulva is near posterior extremity of 
body. Male with posterior extremity of body commonly expauded 
and alate. Female with vulva usually in middle portion of body, 
exceptionally near the posterior extremity as noted above. Railliet 
and Henry (1915) treat this as a superfamily, the Spiruroidea. 

1 ype-genus.—S pirura E. Blanchard, 1849. 


ANALYTICAL KEY TO SUBFAMILIES OF SPIRURIDAE. 


1. Undeseribed or inadequately described species__-_Subfamily uncertain, p. 220 
Described species ui golhera-cc---- Sa -uu-uc- e c ee 2 
2. Mouth without lips; vulva near posterior extremity... Gongyloneminae, p. 190. 
Mouth with 2 lips; vulva remote from extremities of body ~- LL --2-- D 
9. Pharynx strengthened by cuticular rings or spirals-----— Arduenninae,m. 21S. 
mharynx without euticeular rmusscopsspiunl-————— Spirurinae, p. 199. 


GONGYLONEMINAEF Fall, 19106, new subfainily. 


Subfamily diagnosis —sSpiruridae (p. 190): Body long and fili- 
form. Anterior portion of body ornamented with cuticular bosses. 
In the median lines. immediately behind the mouth, are two semi- 
lunar depressions simulating suckers. The vulva of female 1s situ- 
ated a short distance anterior of the anus. 

T'ype-genus.—Gonugylonema Molin, 1857. 
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The life history and the site of infestation in the primary host 
clearly relate this subfamily to the Spiruridae rather than to the 
Filaridae, in spite of the absence of lips. 

Seurat (1914e, 19147) regards Gongylonema as a lateral branch of 
the Spirnridae arising from Protospirura. 


Genus GONGYLONEMA, Molin, 1957. 


Synonyms.—lilaria Mueller, 1787; Spiroptera Rudolphi, 1819; 
Myzomimus Stiles, 1892. 

Generic diagnosis—Gongyloneminae (p. 190): Body filiform, 
slightly attenuated toward the two extremities. Cuticle transversely 
striated. Mouth small, elongated dorso-ventrally, and surrounded 
by six small papillae. Anterior portion of body provided with lon- 
gitudinal rows of cuticular bosses. Immediately behind the month 
there is a dorsal and a ventral semilunar depression, simulating a 
sucker. The esophagus consists of two distinct portions, a slender 
anterior portion and a thicker posterior portion. The tail of the 
male is curved ventrally and provided with two asymmetrical alae 
supported by elongated, claviform papillae, mostly arranged in pairs. 
Vulva of female a short distance in front of anus. Eggs ellipsoidal, 
containing well-developed embryos when oviposited. 

T ype-speeies.—Gongylonem« musculi (Rudolphi, 1819) Neumann, 
1894. 


ANALYTICAL KEY TO SPECIES OF GONGYLONEMA,. 


I UbDdeseribed and dubious Forms: Gongyloucma (?) species, p. 198. 
Wescribed and recornizanle forms Sna ra a aa a AU e. Ue eee D 

2. Males less than 10 mm. long and with 14 pairs of caudal papillae; females 
oe Ue nme Gongylonenia musculi, p. 191. 
Males more than 10 mm. long and with not more than 12 pairs of caudal 
poge:feunuesgnorecphürmnoDU nini. l0Ng- c LL LONE o. 

8. Males with S pairs of caudal papillae- Congylouema ncoplasticum, p. 193. 
Males with 12 pairs of caudal papillae. Gongylonema brevispiculum, p. 191. 


GONGYLONEMA MUSCULI (Rudolphi, 1819) Neumann, 1894. 


Synonyms.—Filaria musculi Rudolphi, 1819; Gongylonema mini- 
mum Molin, 1857. 

Specifie diagnosis.—G ongylonema (p. 191) : Mouth orbicular. An- 
terior portion of body provided with cuticular bosses. 

Male 8.8 mm. long. Anterior extremity attenuate and provided 
with small cuticular bosses (fig. 948). Posterior extremity curved, 
slightly attenuated ; tlie ventral surface forms a large elliptical de- 
pression (fig. 249). There is a well-developed bursal membrane. 
Fourteen pairs of clavate papillae, of which 10 are preanal and 4 
postanal. There are two spicules. 
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Female 11.5 to 21.6 mm. long with a maximum thickness of 1541 y. 
Anterior extremity attenuate and provided with large cuticular 
bosses (fig. 250). Posterior extremity bent and abruptly attenuated. 
The anus is near the posterior extremity of the body (fig. 251). The 
vulva is in the posterior portion of the body but at some distance 


from the anus. Eggs elliptical, 45 
p. long and 22 to 93 y thick. 
LLost.—JM us musculus. 
Location.—Liver and on exter- 
nal walls of stomach. 
Locality —Austria. 
Dujardin (1845) notes a speci- 
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248. 249, 
Fics. 248-251.—GONGYLONEMA MUSCULI 248, ANTERIOR EXTREMITY OF MALE. ENLARGED. 


MOLIN,1857. 249, POSTERIOR EXTREMITY OF MALE. 
EXTREMITY OF FEMALE. ENLARGED, 
ENLARGED. AFTER MOLIN, 1857. 


men from Vienna, from which the maximum length and the thickness 
noted above are taken, as having two cervical alae. 
gest that he was not dealing with Gongylonema. 


iype of the genus, is unfortunately not very well known. 
states that only 2 mice were found infested in 1,264 examined. 


AFTER 
ENLARGED, AFTER MOLIN, 1857. 250, ANTERIOR 
AFTER MOLIN, 1857. 251, POSTERIOR EXTREMITY OF FEMALE 


This would sug- 
This species, the 
Dujardin 
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GONGYLONEMA NEOPLASTICUM (Fibiger and Ditlevsen, 1914) Ransom and Hall, 1916. 

Synonyms.—sSpiroptera species Fibiger, 1913; Spireptera ncoplas- 
tica Fibiger and Ditlevsen, 1914; Spiroptera (Gongylonema) nceo- 
plastica Fibiger and Ditlevsen, 1914. 

Specific diaqgnosis.—Gongylorncme (p. 191) : The anterior extremity 
of the body terminates in a blunt cone, the taper beginning at the 
excretory pore. "The cuticle is finely striated transversely at inter- 
vals of 6 to 12 p. Anteriorly, in the vicinity of the proximal portion 
of the esophagus, the annulations disappear and are replaced by 
large vesicular bosses. more ov less globular, egg-shaped or sausage- 
shaped, of very variable size. Mouth has the shape of an equilateral 
triangle, but is without lips. Papillae inconspicuous. No cervical 
papillae observed. Lateral bands distinct, of almost uniform thick- 
ness, diminishing in size anteriorly and disappearing posteriorly in 
the anal region. The excretory pore is in the median line on the 
ventral surface, halfway between the nerve ring and the union of the 
two halves of the esophagus. Posterior of the mouth is a short 
pharynx with a thin chitinous lining. The esophagus is in two 
parts. The anterior portion is short and slender and passes abruptly 
into the posterior portion, which is much longer and thicker. This 
portion is about twice as thick as the anterior portion and is of 
fairly uniform diameter, only increasing slightly in the most poste- 
rior portion. In optical section the nerve ring shows a granular 
central portion surrounded by a homogenous coat and with spurs 
of sarcoplasma extending from the body musculature to the nerve 
ring. The esophagus is separated from the chyle intestine by a con- 
striction, but the chitinous lining is traceable somewhat farther down 
the intestine. As far down as this lining extends, the intestine shows 
faint transverse striations, possibly due to muscular tissue. Poste- 
rior of this are intesünal valves, sometimes showing arrangement 
in two rows. The chyle intestine is about as thick as the anterior por- 
tion of the esophagus. The rectum is narrower. The anal museula- 
ture 1s well developed. 

Male 15 to 20 min. long and 110 to 130 p thick. Cuticle 6 p thick. 
The esophagus is one-fourth of the entire length. "Phe nerve ring is 
45 x in diameter in a male 15 mm. iong. The tail is spirally twisted. 
The average sized bnrsa is 462 p long with a maximum width of 170 p. 
The bursa (fig. 252) is asymmetrical, one side being a third shorter 
than the other and is eiongate oval with a distinct constriction in the 
middle, more pronounced on the longer side and placed more poste- 
riorly on the shorter side. The lower convexity is more distinct on 
the shorter side. The bursa narrows rapidly toward the tip of the 
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tail, enlarges a little just anterior of the most posterior papillae, and 
then forms a small round ligulate tip extending 14 » beyond the 
posterior extremity of the body proper. There are eight pairs of 
fungiform caudal papillae, asymmetrically placed. The four pairs 
of preanal papillae are the larger, being 20 p long, while of the four 
pairs of postanal papillae those nearer the cloacal aperture are the 
largest, and they decrease in size posteriorly, those near the tail 
being 10 » long. The spicules are very dissimilar. The short one is 
93 p long and the long one 328 y long, or 
almost six times as long as the short one. 
In profile the short one is sword-shaped 
with a rounded point. It attains its maxi- 
mum thickness of 9 » at the proximal ex- 
tremity. From here it curves in an even 
taper toward the tip. It is striated trans- 
versely and appears to be hollow through- 
out. Viewed dorso-ventrally, 1t appears to 
be thickest in the middle. The long spicule 
is of uniform thickness throughout except 
for a slight dilatation at the proximal end. 
The dilated tip 1s surrounded by a mem- 
branous bulb. The long spicule is com- 
monly found protruded to half its length, 
the protruded distal portion being bent at 
right angles to the proximal portion. Each 
spieule 1s surrounded by a sheath, the sur- 
face of which is apparently chitinous and 
marked with fine maculae, apparently due 
io depressions. A third piece of sheathing, 
TMG, 252.—GONGYLONEMA NEO-  ]arger and thicker walled, lies between the 
PLASTICUM, POSTERIOR EX- : : 
TREMITY OF sare, vewman Spicules near the distal end of the small 
VIEW. ENLARGED. AFTER  spjenle, and apparently supports the entire 
FIBIGER AND DITLEVSEN, 1914. : 1 
structure and holds the two spicules at a 
fixed distance. Broad muscular bands originate near the anus and 
extend dorso-ventrally and anteriorly or posteriorly on each side of 
the rectum and ductus ejaeulatorius. The single testis extends 
straight almost to the proximal end of the esophagus, where it turns 
and extends parallel to its former course for a short distance, some- 
times turning anteriorly again. It terminates in a retortaeform ex- 
pansion. Posteriorly the testis joins the narrow vas deferens, about 
10 p long. and this joins a dilated vesieula seminalis, a little more 
than 1 mm. long and often full of spermatozoa. This is continued 
posteriorly as the short ductus ejaculatoris. The spermatozoa are 
small regular globular cells. 
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Female 60 to 80 mm. long and 170 to 326 p thick. Cuticle 9 to 12 y 
thick. Lateral lines 120 p wide. Pharynx 53 p long and 20 p thick 
in a 60 mm. long specimen. The esophagus is one-ninth of the entire 
length of the worm. ‘The vulva is near the posterior extremity, at 
a distance of one-eighth to one-tenth of the body length, and is not 
prominent. The vagina extends anteriorly from the vulva for a 
short distance and the uteri are divergent. The anterior uterus be- 
comes the receptaculum seminis near the posterior 
extremity of the esophagus and the posterior uterus 
becomes the receptaculum seminis posterior of the 
vulva. Each uterus communicates with a short 
curved oviduct and these in turn with the ovaries. 
The initial portion of the anterior ovary 1s directed 
posteriorly and the initial portion of the posterior 
ovary is directed anteriorly. The ovaries are very 
much looped, the long axis of the loops paralleling 
that of the body. Eggs are regularly ovoid, with a 
maximum size of about 60 by 40 » in diameter. In 
optical section they are somewhat thickened at the 
poles, with a line of distinct demarcation between 
the thinner shell in the middle of the egg and the 4i 
thicker shell at the poles. Eggs always contain em- 
bryos when oviposited. The embryo is thickest at 
the anterior end and diminishes in size evenly to the 
posterior end. 

Life history.—Eggs passing from the female into 
the host epithelium around the worm are passed out 
in desquamation of the epithelium. They may be 
lupum moist feces halt a year without alteration. If ric 2s3—Gororio. 
fed to certain insects (Periplaneta americana, Peri- Nema xzorrasm- 
planeta orientalis, Blatta (Ectobia) germanica, or dc NE 
Tenebrio molitor) or ingested naturally by these in- oF PERIPLANETA 

: AMERICANA. EN- 
sects, the embryos escape from ihe eggs, the thick-  pinorp. AFTER 
ened polar portions of the shells being removed under — Frers Ax». Dir- 
the action of the digestive fluids. This embryo is 250 77 v DH 
u long and 13 y thick, with the cuticle somewhat thickened anteriorly 
and with no internal differentiation. The day after feeding. these 
embryos and the empty shells are found in the intestine. The next day 
neither are found, and the subsequent wanderings or location of the 
worms Is not known until they are found encapsuled in the musculature 
of the prothorax and of the limbs of the insect about 20 days later. 
The capsule is not very prominent. The larvae are coiled in a 
spiral, usually with the tail in the center and the head at the periph- 
ery. This larva is 792 p to 1.215 mm. long and rather slender. It 
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tapers only shghtly toward the anterior end and attenuates abruptly 
behind the anus to form the conical tail (fig. 253). The shape and 
appearance of the anterior extremity is similar to that of the adult 
worm. The tail often terminates in two papillalike projections 
of variable size. Occasionally there are three, or there may be a 
wing-shaped prominence with fringed or serrate edges. The 
pharynx is relatively longer than in the adult worm and has rela- 
tively thicker chitinous lining. The esophagus 1s about as long as 
the intestine, or even somewhat shorter, and has the two-part struc- 
ture of the adult worm. For a time the anterior portion of the body 
and the esophagus grow faster than the posterior portion and the 
intestine. Later the growth rates are reversed. The nerve ring is 
distinct and the exeretory pore 1s halfway between the nerve ring 
and the union of the two portions of the esophagus. The primor- 
dium of the genitalia appears as a small egg-shaped body, consist- 
ing of a number of cells or a syncytium with several nuclei, located 
near the region where the vulva will later develop in the female. 

When cockroaches containing encysted larvae are fed to primary 
host animals, all of which are rodents, the larvae will be found to 
have entered the mucous membrane on the following day. They 
invade the mucosa of the stomach and not infrequently that of the 
esophagus and tongue. In the next 10 days they grow slowly and 
only double their length. Then they grow more rapidly and in a 
few weeks are ten times as long as an encysted larva. At the end of 
the first 10 days the larva has a tail identical with that of the adult. 
About this time a molt occurs and the resultant larva has a simple 
tail. After two months females begin to pass eggs. 

In rodents these worms set up marked pathological alterations. 
These begin as a circumseribed or diffuse hypertrophy of the mucosa, 
go on to the formation of papilloma, and terminate in carcinoma 
with occasional metastases. 

Hosts —I pimys norvegicus (Mus decumanus), Epimys rattus 
(Mus rattus), Mus musculus, Oryctolagus cuniculus (Lepus cunicu- 
lus), Cavia porcellus (Cavia cobaya). 

Location—The squamous-celled anterior portion of the digestive 
tract. 

Localities —Denmavk, Danish West Jndies. 

This worm is of very considerable interest from zoological and 
medical standpoints. 

It is quite possible that Seurat (1914e) has described this species 
from Dipodilius campestris under the name of Gongylonema brevis- 
pieulum, a possibility which is commented on at length in the follow- 
ing notes on that species. 
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GONGYLONEMA BREVISPICULUM Seurat, 1914e. 


Specific diagnosis Gong ylonema (p. 191): The mouth is situated 
in the center of a disk which projects slightly (fig. 254); the buccal 
eavity is shallow. The cuticle is finely striated at 
intervals of 10 a. There are + rows of bosses on the 
dorsal and + on the ventral surface. There are 2 lat- 
eral alae, originating about 210 p from the anterior 
end of the body and not extending beyond the region 
of the bosses. Immediately anterior of these alae are 
the 9 precervieal (cervical) papillae. ‘The excretory 
pore opens on the ventral surface in the posterior 
third of the interval from the nerve ring to the in- 

M . ry . a i UN " Xe k eee : FT ee m : 
ferior limit of the musculu esophagus. The re IS aN fia, 954.—Gonar- 
mnpeired dorsal papilla 2 ronema breve 

l terioy of the termi SPICULUM, AN- 
a A mm. posterior of the termi- seror exme 
a. b M Ir nation of the esophagus. — rv. ENLARGED. 

E- AR A. . . AFTER SEURAT, 
The nerve ring is located jay 
at two-fifths of the distance 
from the anterior to the posterior end of 
the esophagus. 





100 u 


Mele 17 mm. long with a maxumim 
thickness of 190 m Lateral alae originate 
175 p from the anterior end of the body. 
Juecal cavity 35 & long (?). Museular 
esophagus 530 p long; total length of 
esophagus one-fourth of entire body length. 
The short tail is not straight but is slightly 
bent to the left (fig. 255). The cloacal 
aperture is 180 » from the posterior end of 
the body. The caudal alae are well devel- 
oped and slightly unequal; the left one is 
the longer, 480 p long; the right one 1s 420 
p long. There are 6 pairs of preanal pa- 
pillae, all stalked, and +4 pairs of stalked 
and 2 of sessile postanal papillae, the latter 
very small and located near the tip of the 
tail close to the apertures of the caudal 

EM deNGYLONEMA raar @lamds. The spicules are very medial: 

SPICULUM. @, Posterior EX- the filiform left spicule is 660 yq long, 

TREMITY OF MALE, VENTRAL . . . . - 

VIEW; b,xiGuTsPICULE anpav- hd the short thick right spicule is 85 p 

Elm view. lone and 18 p trek The gorgeret 

gubernaculum) is asymmetrical, bemg 
prolonged posteriorly on the left side to form an elongated 
branch. 
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Female 70 mm. long with a maximum thickness of 236 y. The buc- 
cal cavity is 50 y long (?). The muscular esophagus is 870 y long; 
the total length of the esophagus is one-ninth of the body length. 
The tail is very short and conical, with the orifices of the caudal glands 
near its extremity. The vulva is 1n the posterior portion of the body, 
about 8 mim. anterior of the anus. The ovijector 
is characterized by a vestibule and a sphincter 
forming a cylindrical tube 1 mm. long and lined 
with a thick cuticle (fig. 256). This is followed 
by a musculo-epithehal tube 16.3 mm. long, which 
extends anteriorly and divides into two divergent 
branches. The eggs have a thick shell, 42 » long 
by 25 » wide, and contain an embryo when ovi- 
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) n posited. 

: CA I ost.—Dipodillus campestris (Dipodilla cam- 
Rs c3 poestris). 

E b = Location.—Cardiac region of the stomach, in 
i a the mucosa. 

i 3 Locality.—DBou Saada, Algeria. 

(HE The principal, and almost the only feature, 
Q, which distinguishes this species from Gongy- 


lonema neoplasticum is the presence of addi- 
tional caudal papillae in the male. The posterior 
extremity of G. neoplasticum is figured with the 
* bend to the left, which also occurs in 67. brevis pie- 
ulum. It appears quite possible that Fibiger and 
Ditlevsen (1914), in their excellent study of C. 
neoplasticum, may have overlooked some papillae, 
and that a restudy will show that G. brevis picu- 
lum, must be regarded as a synonym of C. neo- 

TIG. 2506.—GONGYLO- : : E : ^ E 
Haa BREvisricu.  Pasticum. Until this point has been determined 
Lum, VaGINA AND  ]t wall be safer to retain the two species, keeping 
OVISECTOR, l, UNION . : "o : E 
or Two portions or 1N mind the possibility that they are identical. 
ovUECcrOm, AFTER ‘The fact that G. neoplastieum has been deve 

SEURAT, 19141. ; . . 
oped in such hosts as the rat, rabbit, and guinea 
pig. one of which is a notorions wanderer and cosmopolite, speaks 
for their identity in connection with their other features in common. 





GONGYLONEMA (?) species Hall, 1916. 

Specifice diagnosis —Gongylonenu (?) (p. 191): Very fine fila- 
mentous worms, 8.4 em. long. 

llost.—Castor fiber. 

Location.—Stomach. 

Locality —United States (Michigan ?). 

Morgan (1868), in his work on the American beaver, states in a 
footnote un page 72: “In the stomach of the beaver I have found 
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a very fine filamentous worm 40 ’’’ in length, species unknown." ‘The 
fact that this worm was very fine, 3$ inches long, and located in the 
stomach, suggests that it might be a species of Gongylonema. G. 
neoplasticum is found in the stomach in rodents, and Gongylonema 
verrucosum occurs in the stomach in sheep and zebu, either free or 
embedded in the gastric mucosa. The fact that the worm was fila- 
mentous argues against the idea that it was an ascarid in a situation 
in which these worms not infrequently occur, while its presence in the 
stomach bespeaks its relation with the Filarioidea. Without caring 
to make more than a tentative assignment, the evidence suggests that 
the worm belongs in Gongylonema«. (See comment on Filaria spe- 
cies Morgan, 1868.) 


Subfamily SPIRURINAE Railliet, 1915, 


Synonym.—Physalopterinae Railliet and Henry, 19122, in part. 
Subfamily díagnosis.—Spiruridae (p. 190) : Females with two uteri 
and with vulva in the middle portion of bodv, not close to anterior or 
posterior extremities. Pharynx without cuticular rings or spirals. 
T'y pe-genus.—s pirura E. Blanchard, 1819. 


ANALYTICAL KEY TO GENERA OF SPIRURINAF. 


1. Male with a eireumseribing bursa continuous anteriorly, and with 2 pairs of 


preanal and 2 pairs of postanal stalked papillae______ Pliyusedoptera, p. 212. 

Male without a bursa continuous anteriorly, and not with 2 pairs of preanal 
nnd e pairs oi postanak stalked papilie 2 c2 eere d. 

2. Mouth with 2 small integral lips withont teeth... 2... 2... Spirura, p. 199. 
Mouth with 2 large lips divided into 3 distinct lobes and provided with 
ROPI ta mn nr a E EN SE pe A E Protospirura, p. 205. 


Genus SPIRURA E. Blanchard, 1849. 


Synonym.—Spiroptera Rudolphi, 1819. of authors. 

Generic diagnosis —Spirurinae (p. 199) : Two lips, usually bearing 
two papillae each, and not bearing teeth. Mouth straight and limited 
by a chitinous ring. Esophagus long and cylindrical. Body of mod- 
erate size, attenuated toward the anterior extremity. Spicules un- 
equal. Bursa present, but not continuous anteriorly across the ven- 
tral surface. Vulva anterior or posterior of middle of body. Two 
uter]. 

Type-species.—S pirura talpae (Gmelin, 1790) E. Blanchard, 1849. 


SPIRURA TALPAE (Gmelin, 1790) E. Blanchard, 1849. 


Synonyms.—Ascaris talpae Gmelin, 1790; Ascaris strumosa 
Froelich, 1791; Fusaria convoluta Zeder, 1803; Spiroptera strumosa 
(Froelich, 1791) Rudolphi, 1819; Zara rytipleurites Deslong- 
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champs, 1824; "aria convoluta (Zeder, 1805) Molin, 18580; Faria 
strumosa (Froelich, 1791) Stossich, 1897; Pilaria rytipleures Seurat, 
roel. 

Specific diagnosis.—Spirura (p. 199): Posterior portion of body 
decidedly thicker than anterior portion (fig. 257). Cuticle densely 
striated transversely. At a dis- 
tance one-seventh to one-twelfth of 
the total body length from the an- 
terior end is a prominent cuticular 
boss or struma. The anterior ex- 
tremity is bluntly rounded. Month 
with two rather inconspicuous lips 
(fig. 258), each bear- 
ing three papillae. 
Esophagus narrow 
and eylindrical, one- 
fifth as long as body. 

Wale 10 to 20 mm. 
long and 950 y thick 


behind the boss and 

Fics, 257,258.—SPIRURA TALPAE. 257, Worms ATTACHED TO MU- 89200 p thick posteriorly 
COSA. ENLARGED. AFTER NITZSCH, 1829. 258, ANTERIOR EX- . . " x 
TREMITY, LATERAL VIEW. ENLARGED. AFTER NITZSCH, 1829. In specimens I5. mm, 


long. The head is 70 
p m diameter and the mouth 40 p in diameter. The esophagusis 1/3.8 
as long as the body. The tail is 600 u long and terminates obtusely 

(fig. 959). It bears two bursal alae. There are four pairs of preanal 
papillae and five pairs of postanal papillae, of 
which the last two pairs are close to the posterior 
extremity. There is an unpaired papilla anterior 
of the cloacal aperture. The long spicule is 530 p 
long and 18 y thick; it is tubular, obtuse and re- 
curved almost m a circle. The short spicule 1s 
400 a long, ensiform, divided longitudinally by a 
thickened median keel and expanded laterally in 
two transversely striated membranous alae. 

Female 20 to 32 mm. long and 300 p thick be- 
hind the boss (fig. 260) and 620 u thick postc- , 

: p : : FIG. 259.—SPIRURA TALPAE. 
riorlv. The head is 109 p in diameter and the posrmrorexmesty oF 
mouth 58 a m diameter. The esophagus is one- Mana e NN a 
fifth as long as the body. The posterior extremity —— o 
of the body is conical with an obtuse termination, the conical 
portion being concave ventrally and the anus situated at the 
anterior extremity of the concavity (fig. 261). The vulva is 
about five-eighths of the body length from the anterior ex- 
tremity, or about 11.8 mm. from the posterior extremity in 
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large specimens. It is a large conspicuous transverse aperture 
limited by prominent lips. From this a short vagina extends to 
the infundibuliform ovijector, which has a muscular wall and a 
chitinous lining (fig. 262). The part nearest the vagina is the vesti- 
bule and the part most remote is the sphincter. The chitinous lining 
of the sphincter is in folds, forming oblique valves on the wall. The 
free extremity of the valves is directed toward the vulva and the 
vestibule, so that eggs may pass from the common trunk of the uterus 


LY 
KY : 
RSE 


E Ej 


ollu 





260. 202. 


Fics. 260-202.--SPIRURA TALPAE. 260, ANTERIOR EXTREMITY, SHOWING BOSS OK STRUMA. ENLARGED. 
AFTER NITZSCH, 1829. 261, POSTERIOR EXTREMITY OF FEMALE. ENLARGED. AFTER NITZSCH, 1829. 
262,0, OVEUECTOR; b, SPHINCTER OF OVIUECiOR. AFTER SEURAT, 19122. 


into the vestibule and out, but not back. The common trunk of the 
uterus 1s a short tube, which promptly divides to form the two 
divergent uteri. The eggs are roundly elliptical and are 48 to 52 p 
long by 36 to 88 p thick. They are 10 to 30 in number. 

Life history.—Eggs from this worm, if ingested by cockroaches, 
develop to larvae which are found encysted in the body cavity in 
lenticular capsules attaining a size of 2 by 3 mm. in diameter, the 
cysts forming from the epithelium of the tracheae. The eyst is 
formed of two separable membranes, the external fibrous, the in- 
ternal structureless. The larva lies folded on itself inside of the 
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latter and is 15 mm. long. 'The characteristic boss shows as a cutic- 
ular fold 1.5 mm. from the anterior end on the ventral surface. Also 
in the midventral line, and 270 y. from the anterior end, is the open- 
ing of a unicellular gland which hes against the esophagus. The 
mouth has two lips, each bearing two small papillae at its base. The 
vestibule is 50 » long. The esophagus is half as long as the entire 
body and has a trihe- 
dral lumen. Its ante- 
rior muscular part is 
very short, 252 y long. 
It ends just behind the 
excretory pore and is 
surrounded by the 
nerve ring near its 
, middle. The intestine 
is black. The rectum 
is short. The space be- 
tween the rectum and 
the body wall is full of 
large round cells with 
conspicuous nuclei. 
Seurat (1911) has 
found as many as 15 
cysts in one cockroach. 
Seurat (1912a) notes 
that after the third 
larval molt, and while 
still in the fourth lar- 
FiG.263.—SPIRURA TALPAE. MALE LARVA IN FOURTTII STAGE. Q, val stage, just preced- 


AFTER THE ADDITION OF ACETIC ACID AND SEPARATION OF CUTI- ing the adult stage, the 
CLE; b, BEFORE ADDITION OF ACID, AFTER SEURAT, 1912b. 





larva grows consider- 
ably, develops genital organs, and after it attains a certain size 
secretes a new cuticle under the old and forms the male bursa, 
spieules, and other structures (fig. 963). When the new cuticle 
is stripped or separated by the nse of acetic acid these structures are 
evident. 

Host.—Epimys species, * Rat? (commonly in mole). 

Location.—Stomach (often in intestine also in usual host). 

Localities.—France (Rennes), Germany (Greifswald, Halle), 
Austria (Vienna), Ireland, Italy (Padua), Brazil. 

This nematode is commonly reported from the mole, but Seurat 
(1911) states that Filaria rytipleurites Deslongchamps, found adult 
in the rat and with larval stages in Blatta orientalis and Periplaneta 
americana, is identical with Spirura talpae. 


NO 2 i31, NEMATODE Das "US OF RODENTS—HALL. 203 


Nitzsch (1829) states that the- worm 1s commonly found sewed in 
& loop through the gastric epithelium with the boss marking the 
point of contact for the anterior extremity, but other writers have not 
found this. 

Stossich (1897) states that the esophagus is distinctly divided into 
three parts, but gives no details and no one else mentions it. Could 
he have regarded the pharynx as one part? 


Genus PROTOSPIRURA Seurat, 19140, 


Synonym—s piroptera Rudolphi, 1819, of authors. 

Generic diagnosis—Spirurinae (p. 199): Cuticle transversely 
striated. No lateral alae m adult. Mouth with two large lips, each 
divided into one median and two lateral lobes and each lobe bearing 
teeth. Four head papillae, one at the base of each of the lateral en 
Bursal alae in male. Spicules unequal. 
Vulva m middle or anterior portion of 
body. Uteri divergent. 

Type-species.— Protospirura numidica 
Seurat, 19147. 

The only species other than the type- 
species included by Seurat in his new genus 
is What he calls Protospirura muris (Wer- 
Neisd S52) Seurat, 1915. I do not regard 
Lwumbricé muris Werner as available. By 
some inadvertance Seurat in deseribing the oir HOS ee 
tvpe-specles of his new genus states that the error. ENLARGED, AFTER 
cloaca opens a short distance in front of YON 4xsrow, 1899. 
the anus. It is possible that he means that the cloaca opens a short 
distance in front of the tail end. 





TiG. 264.—PROTOSPIRURA LABIO- 


ANALYTICAL KEY TO SPECIES OF PROTOSPIRURA. 


1. Maximum length of females over 75 mm. Eggs over 55 u long. 
` Protospirura ascaroidea, p. 207. 


Maximum length of females less than 55 mm. Eggs not over 50 & long____ 2. 
EN cess than 20 u long- -22e aaa Protospirura labiodentata, p. 203. 
Eggs more than 40 u long... a _..___l’rotosperura muris, p. 204. 





Seurat (1916) adds P. numidicu from a rodent. See Addendum, 
ice 224. 


PROTOSPIRURA LABIODENTATA (von Linstow, 1899) Hall, 1916. 


Synonym.—Ss piroptera labiodentata von Linstow, 1899. 

Specifice diagnosis.—Protospirura (p. 203): Mouth with 2 large 
lips, each divided into three lobes and each lobe bearing one large 
tooth and two smaller teeth (fig. 264). A papilla is situated at the 
base of each lobe. 

AM ale unknown. 
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Female 42 mm. long and 1.8 mm. thick. The esophagus is 1/8.9 of 
the total body length. The conical pointed tail is 1/80 of the total 
body length. The. very thick shelled eggs are small, 15.6 » long and 
bon thick. 

(sic). 


Ilo 

Location.—Intestine. 

Locality —Ambukohl, Egypt. 

Von Linstow states that the host name given above is a manu- 
script name and not identifiable. [This might possibly have been 
Microtus nivalis. | 





PROTOSPIRURA MURIS (Gmelin, 1790) Seurat, 1915h. 





ict muris Werner, 1182 ; Ascarés muris Gmelin, 
1790; Ascaris obtusa Froelich, 11915; Fusaria muris (Gmelin) 1790, 
Zeder, 1808; Spiroptera obtusa (Froelich, 1791) 
Rudolphi, 1809; /ilarta obtusa (Froelich, 
1791) Schneider, 1866; Spiroptera (Filaria) 
obtusa Rudolphi of PUN 1898; Filaria 
muris (Gmelin, 1790) Stossich, 1897; Spirop- 
tera braun? von Linstow, 1891. 

Specifice diagnosis.—Protospirura (p. 203): 
Rather thick worms with relatively small 
heads. There are two large lips deeply incised 





TIG. 265.—PROTOSPIRURA : 4 
MURIS rap, viewen to form six lobes arranged in two parallel rows 


ERQMTHEFRONT. X180 of three each (fie. 205). "When tuese hps sme 


AFTER SCHNEIDER, 1866. : 
closed and viewed en face, the central dorsal 


and ventral lobes are obviously larger than the others and show 
in this view a rather square outline.The four other lobes are 
roughly conical. 'The two large central lobes bear on their inner 
faces a long central tooth and two smaller teeth on each side. These 
lobes terminate at the extremities of their squared distal ends m two 
papilliform elevations. The four smaller lobes each bear on their 
inner face one long tooth and on each side of this a series of much 
smaller serrations. There are four large papillae, one at the base of 
ach small lobe near its union with the large central lobe. The 
mouth cavity at the base of the lips opens by a wide aperture into the 
prominent pharynx which is heavily lined with chitin. Numerous 
bands suspend the pharynx from the body walls. The esophagus 
is long and gradually enlarges in diameter posteriorly. It has a 
trihedral lumen. It connects with the intestine by a valve. The 
cuticle is prominently marked with conspicuous transverse striations, 
and between the conspicuous striations are numerous fine striations. 

Male 14 to 28 mm. long with a maximum diameter of over 1 mm. 
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The head attains a maximum diameter of about 240 p. The pharynx 
is about twice as long as it is thick, attaining a length of 140 p and 
a lumen diameter of 70 p. The esophagus attains a length of 3.27 
mm. and a maximum thickness of about 235 p. The nerve ring 
is located far anterior on the esophagus, about 430 » from the an- 
terior extremity in large specimens. The excretory pore is posterior 
of the nerve ring and 560 u from the anterior extremity of the body. 
The simple intestine is straight and of fairly uniform diameter from 
its anterior origin to its union with the cloaca. The posterior ex- 
tremity of the body 1s coiled m a spiral and bears two bursal alae 
(fig. 266). The alae are well developed and rugose, with heavy, 
wavy, transverse markings. The left one 1s much longer and wider 
than the right. There are four pairs of 
preanal papillae, of which the posterior 
pair are nearly opposite the cloacal aper- 
ture, and two pairs of postanal papillae. 
There is an unpaired papilla on the ante- 
rior edge of the cloacal aperture. The spi- 
cules are unequal, the right spicule being 
longer, thicker, and more uniform in its 
curvature. It attains a length of about 1.2 
mm. and a thickness near its middle of 30 p. 
The distal extremity terminates in a blunt 
end beset with very small spiny processes. 
The left spicule has a more irregular eurva- 
ture, tending to abrupt bends, and has a 





is : FIG, 260.—PROTOSPIRURA MURIS. 
chitinous lamella. It attains a length of Bursa. x 31 AFTER 


about 1 min. and a thickness, inclusive of the — SCHNFIPER, 1566. 


lamella, of about 30 p, as in the other spicule, or of 17 » for the body 
of the spicule exclusive of the lamella. Both spicules have an in- 
fundibular dilation proximally. In the bursal region, the ventral 
surface of the body 1s marked by elongate cuticular elevations formed 
by longitudinal depressions cutting into the prominent transverse 
cuticular annulations. The tail ends bluntly. The distanee from 
the cloacal aperture to the tip of the tail is about 690 p in large 
specimens. The testis extends forward to a distance equal to abont 
twice the length of the esophagus from the anterior end of the body. 

Female 15 to 40 mm. long with a maximum thickness of about 
1.75 mm. The thick posterior portion of the body terminates in a 
very blunt rounded end just behind the anus, the most posterior 
portion being toward the dorsal surface. The maximum head diam- 
eter is about 260 y. The esophagus attains a maximum length of 
about 4.3 mm., which is 1/9.3 of the total body length for the speei- 
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a — ee — 


men, and a maximum thickness of about 450 p. It communicates 
with the intestine by a large valve. An occasional constriction of 
the intestine posterior of this valve gives rise to an appearance of the 
anterior intestine which simulates an esophageal bulb. The nerve ring 
is far forward cn the esophagus as in the male. The anus is about 
520 u from the tip of the wedge-shaped dor- 
sal termination of the tail. The vulva is a 
little anterior of the middle portion of the 
body, and is a rather elliptical depression. 
From the vulva the vagina extends ui gen- 
eral posteriorly, though it is somewhat 
looped. The maximum length of the 
vagina and ovijectors to the bifurcation 
where the uterine branches originate is 
about 1 mm. The uteri are divergent. The 





FIG. 267.—PROTOSPIRURA MURIS. . 
c. 28. Pronoeem row nea, dühterior uterus extends forward about to 


worm. AFTER LEUCKART, the posterior end of the esophagus. The 


1876. UU . e : 
elliptical eggs attain a maximum diameter 


of about 56 by 30 p, with a shell about 4 to 5 y thick. They contain 
an embryo when oviposited. 

Life history.—Leuckart (1867) and Marchi (1871) have described 
the life history of this worm. The eggs in the feces of the mouse 
are eaten by meal worms, Tenebrio species, and the HOEY OS escape 
and make their way to the body cavity. 
In five weeks they develop to eneapsuled 
larvae (fig. 267) very similar to the larvae 
of species of Gongylonema. 

Ilosts.—M us musculus, E pimys norvegi- 
eus (Mus decumanus), Epimys rattus 
(Mus rattus), E pimys alexandrinus (Mus 
alexandrinus), Epimys siporanvus | (Mus 
siporanus). Apodemus sylvaticus (Mus 
sylvaticus). 

Location.—Stomach. 








NUM : = es Tig. 268.—PROTOSPIRURA MURIS 
Localitics.—Austria (Vienna), Galicia. [SPIROPTERA BRAUNI}. BURSA. 


Germany (Berlin, Breslau, Greifswald). 72 = ee 


1 : > stow, 1807. 
France (Rennes), Madagascar, island of 


Mentawei, Brazil, Algeria, United States (Washington, District of 
Columbia; Idabel, Oklahoma; Colorado Springs. Colorado). 

This species often occurs in mice in large numbers. Cobbold (1879) 
states that he has seen a mouse so heavily infested that it was un- 
able to run. I have seen one case in which the empty stomach was 
distended by a number of these worms which ballooned the stomach 
walls as so many clock springs might have done. 
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Spiroptera brauni von Linstow, 1897 (fig. 268), has been regarded 
here as a synonym of Protospirura muris. This species was recorded 
from Epimys rattus (Mus rattus) in Madagascar. It corresponds 
without conflict with Protospirura muris. 


PROTOSPIRURA ASCAROIDEA 
Hall 1916, new species. 


Specific diagnosis. — Proto- 
spirura (p. 208): Large thick 
worms superficially resembling 
ascarids. The two large lips 
have a heavy chitinous invest- 
ment and are each deeply 1u- 
cised to form three lobes. On 
the median face each lobe bears 
a serles of teeth, the middle 
tooth in each series being the 
largest and most prominent 


(fig. 269). On each side of this Tomm. s EAA 





large tooth there are three or FIG. 269.—PROTOSPIRURA ASCAROIDEA. LIPS, 


" A VIEWED FROM THE FRONT. 
four smaller teeth in the mid- 


dle lobe of each lip and two or three on the two outer lobes of each 
lip. These teeth are formed by differentiation from a continuous 
chitinous plate which forms a 
cutting edge between the teeth. 
Individual teeth may be 
notched to form secondary 
denticles. There are four large 
papillae, one at the base of 
each smal] lobe near its union 
with the large central lobe. 
There is a large cylindrical 
pharynx heavily lined with 
chitin (fig. 270). This chiti- 
nous lining is continuous with 
that covering the lips. Behind 
this is an esophagus which 
may be somewhat dilated at its 
0mm. anterior extremity, in whieh 
TIG. E EUR id uk ANTERIOR — (ago jt quickly diminishes in 
EXTREMITY, LATERAL VIEW, : 
diameter and then gradually 
increases posteriorly, diminishing slightly at its union with the intes- 
tine. There is a valve at the union, the posterior portion of the 
esophagus being prolonged into the middle of the intestinal lumen. 
The cuticle is annulated with prominent transverse striations, and 
between, these are numerous fine transverse striations. 
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Male 3.5 to 4.5 cm. long and 1 to 1.5 mm. thick (fig. 271). The 
head attains a maximum diameter of about 260 p. The pharynx is 
about 130 y. long and the lumen is 60 p wide. The esophagus at- 
tains a maximum length of about 4.8 mm. and a maximum thick- 
ness of 380 p. The nerve ring is sit- 
uated near the anterior extremity of 
the esophagus, about 450 p from the 
anterior extremity of the body. The 
intestine constriets near its posterior 
extremity to form a piriform reetium 
which connects with the cloaca. There 

ave two bursal alae, of which the left 
is over three times as long as the right. 
The ventral surface in the bursal re- 
gjon shows the presence in the super- 
ficial structure of numerous refractive 
bodies. It also presents the usual 
rounded oblong eutieular markings of 
this genus and related genera (fig. 
919). The spicules are unequal. 
They present a somewhat irregular 
curvature and are narrow with a di- 
lated proximal extremity. The right 
one 1s 1.29 to 1.43 mm. long and the 
left is 775 to 860 » long, the short one 
being shorter and the long one longer 
than the corresponding spicules in P. 
muris. ‘There is a chitinous accessory 
piece in the vicinity of the cloacal 
aperture. The clocal aperture is on 
an elevation $60 p to 1.11 mm. from 
the posterior extremity of the body. 
The posterior portion of the body is 
coiled in one or two turns and is much 
more rigid than the anterior portion. 
Jt terminates in a rounded end from 
which the bursal alae reeurve poste- 





Imm. 


Fic. 271.—PROTOSTIRURA ASCAROIDEA. riorly and then turn anteriorly. 


MALE. 
There are four pairs of large pre- 


anal pilae, which are increasingly larger from the one near- 
est to the cloacal aperture to the one farthest away, and 
two pairs of large postanal papillae, of which the posterior pair, 
about midway between the cloacal aperture and the end of the tail, 
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is the largest and most prominent of the caudal papillae. The testis 
extends anteriorly to a point more than twice the length of the 
esophagus from the anterior end. The transformation from the 
vas deferens to the vesicula seminalis is strongly marked. 

Female 7.5 to 8.5 em. long with a maximum thickness of over 2 
mm. (fig. 273). The posterior extremity of the body terminates in 
a blunt cone which rounds off almost hemispherieally. The head 
attains a maximum diameter of about 250 y. The pharynx is about 





Vomm 


FIG. 272.—PROTOSPIRURA ASCAROIDEA. POSTERIOR EXTREMITY OF MALE, 


155 y. long and the lumen is about 95 p. wide. The esophagus has a 
maximum length of about 5.2 mm. and a maximum thickness of 
about 575 y. The nerve ring is situated near the anterior extremity 
of the esophagus, about 380 p from the anterior extremity of the 
body. The intestine is constricted near its posterior extremity and 
then expanded in a discoid structure which connects by a short 
narrow tube with the anus (fig. 27+). The anus is 1.37 to 1.46 mm. 
from the tip of the tail. The vulva is a little anterior of the union 
of the anterior and middle third of the body. The short muscular 
vagina (fig. 275) extends posteriorly from the vulva for a distance 
of about 515 p, where it meets a not so clearly delimited sphincter 
region about 260 » long. From this the common trunk of the 
uterus, distended with eggs, extends a distance of 2.24 mm. and 
forms the two divergent uterine branches. The anterior uterus 


10600°—Proe.N.M.vol.50—1G——14 
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extends forward to the posterior extremity of the esophagus, and 


the posterior uterus extends back alm 





` 


NS | 
D 
A 


Fic. 273.—PROTOSPIRURA ASCAROIDEA. FEMALE. 


0.) VULVA, 





Pra 
N "— ED 
V. N Q — E ue T : 


ost to the anus. The eggs are 
55 to 60 uL by 32 to 35 y in 
diameter and contain an em- 
bryo when oviposited (fig. 
906). 

Ilost.—Geomys breviceps. 

Location.—Stomach. 

Locality. — Norman, Okla- 
homa. 

Type material. — No. 17942, 
U. S. N. M. (Bureau of Animal 
Industry helminthological col- 
lection). 

I am indebted for this mate- 
rial, as well as for much other 
material not yet described, to 
the courtesy of Mr. Herman 
Douthitt, of the University of 
Chicago. 

It should be noted that the 
type-species of this genus has 
two cervical papillae, the 
esophagus is a third to a fifth 
as long as the body, the vulva 
is near the middle of the body, 
the bursal alae are equal, and 
ach lobe of the lips bears-only 
three teeth. It does not ap- 
pear, however, that these dif- 
ferences between the type- 
species and the species in- 
cluded here can be looked on 
as of more than specific value 
in view of the consistent re- 
semblance in other respects. 

P. ascaroidea is a decidedly 
larger species than P. muris, 
but corresponding structures 


in the two species are very similar, and the two species are very 


closely related. 


NO. 21321. 


———— 
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FIGS. 275, 276.—FP ROTOSPIRURA ASCAROIDEA. 275, TERMINAL GENITALIA OF FEMALE. 276, EGG. 


Genus PHYSALOPTERA Rudolph ler: 

Generic diagnosis.—Spirurinae (p. 199): Mouth with two equal 
lips, each with three papillae and armed with teeth. Variable 
cuticular expansions posterior of the lips. Caudal bursa formed by 
a cuticular border of the deeply excavated posterior extremity and 
with this border continuous anteriorly across the ventral surface and 
connecting the lateral borders. Many caudal papillae of which four 
pairs, two preanal and two postanal, are stalked. Two unequal or 
subequal spicules. Two ovaries. Vulva toward the anterior por- 
tion of the body. Oviparons. Parasitic in the digestive canal, 
especially the stomach, of mammals, birds, and reptiles. 

Ty pe-species.—Physaloptera clausa Rudolphi, 1819. 





ANALYTICAL BEY TO SPECIES OF PHYS SALOPTERA. 


J]. Male 6 mm. long. Female unknown----------—- Physaloptera spirula, p. 218. 
Male, where known, 9 mm. long or longer. Females KNOWN- -----------—-— 2 
2, Females T to 13 mm. long. Males unknown-----—- Physaloptera citillt, p. 213. 
Females 14 mm. long or longer. Males known- -Ta c 


3. Males over 20 mm. long. Females over 33 mm. long. 
Physaloptcera muris-braziliensis, p. 213. 
Males less than 20 mm. long, Females less than 33 mm. long ------------—- 4. 
4. Males 15 mm. long or longer and with a pair of postanal papillae close to 
the tip of the tail. Eggs spherical, 16 to 22 u in diameter. 
Physaloptcra. sciuri, p. 217. 
Males less than 15 mm. long; or if that long, with the last pair of postanal 
papillae relatively remote T om the Up of the tail. Eggs elliptical and 
Mitha maximum diametérsexoeedino 9g cL 5. 
5. Males 15 mm. long or longer. Females over 20 mm. long. 
Physaloptera circularis, p. 215. 
Males less than 10 mm. long. Females less than 20 mm. long.----.------ 6. 
6. Bursa margin with numerous scallops. Of the sessile caudal papillae there 
are 1 large unpaired preanal and 1 large unpaired postanal, and 2 pairs of 
postanal..... ERR ue secutae eer UC Physaloptera ruwenzorii, p. 216. 
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Bursa margin not scalloped. Of the sessile caudal papillae there are 1 un- 
paired preanal, 1 pair of preanal, and 5 pairs of postanal. 
Physatoptera abbreviata, p. 214. 


PHYSALOPTERA SPIRULA Hemprich and Ehrenberg, 1828. 


Specific diagnosis—Physaloptera (p. 212) : Head continuous with 
body. Mouth papillate. 

Male 6 mm. long. Caudal extremity of the body provided with 
closed bursal alae. 

Female unknown. 

[Tosts.—Procacia syriaca (IH yrao syriacus), (7) Procavia capensis 
(Hyrax capensis). 

Location.—Large intestine. 

Localities.—Syria and Arabia. 

This species has been left in the genus Physaloptera because it was 
put in that genus and there is no evidence to show where it belongs. 
At the same time, the head structure, the size of the male, and the 
site of infestation suggest that this is not a species of Physuloptera 
within the present limits of the genus. Molin (1560c) has listed this 
species, apparently erroneously from //yrur capensis (=Procavia 
capensis). 

PHYSALOPTERA CITILLI (Rudolphi, 1819) Hall, 1916. 


Synonym —Spiroptera citili Rudolphi, 1819. 

Specifice diagnosis.—D hysaloptera (p. 212) : Body curved. Anterior 
extremity very slightly attenuated. Head rounded, continuous with 
the body, and with the cuticle inflated. Mouth with two large lips. 
Six head papillae, of which there are two conical papillae situated 
on each side near the angle of contact of the two lips, and one spheri- 
cal papilla at the base of each lip. Cuticle densely striate trans- 
versely. 

Male unknown. 

Female T to 13 mm. long and 400 p thick. Posterior extremity 
obtuse. Vulva in anterior portion of body. 

Ilost.—Citellus citellus (Arctomys citillus). 

Location.—Stomach. 

Locality.—Not given. 

Molin (18605) has intimated that this species belongs in the genus 
Physaloptera, and, inasmuch as the evidence favors this view and 
the genus Spiroptera, to which Rudolphi assigned it, is without 
standing, it has accordingly been transferred to Physaloptera. 

PHYSALOPTERA MURIS-BRAZILIENSIS Diesing, 1861. 

Synonym.—S piroptera bilabiata Molin, 1860a, not Spiroptera bila- 
biata (Creplin, 1829) Dujardin, 1845. 

Specific diagnosis —Physaloptera (p. 912) : Body attenuated ante- 
riorly and enlarged posteriorly. There are two large lips, each with 
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a large flat papilla (fig..277). The lips bear a small obtuse tooth 
externally and some leaflike inner teeth. The body is annulated with 
prominent transverse striations. 
Male 94 to 90 mm. long. There are one unpaired preanal papilla 
and one pair of preanal papillae, and one 
unpaired postanal papilla and three pairs 
of postanal papillae (fig. 218). The un- 
paired preanal papilla is situated on the 
“anterior edge of the cloacal aperture, and 





Fic. 277.— D HYSALOPTERA MURIS- tl aed : ] Wars : 
okazuiensis. Lie, nATERAL view. the unpaired postanal papilla is situated 


ENLARGED. AFTER VON Dras- between the first and second pairs of post- 


CHE, 1883. : 
i anal papillae. 


Female 34 to 45 mm. long. Caudal extremity straight and very 
obtuse. Anus close to tip of tail. 

Host —“Mus braziliensis.” 

Location.—Stomach and small in- 
testine. 

Locality —Braail. 

This species was restudied by von 
Drasche (1882). 

Diesing uses this name in the form 
Physaloptera muris braziliensis. It 
is apparently binomial in intent and 
has been retained here with the addi- 
tion of the hyphen to conform to 
present usage. 





PHYSALOPTERA ABBREVIATA Rudolphi, 
1819. 
Synonym.—Physaloptera abbreyi- 
ata Rudolphi of Parona, 1909. 
Specifie diagnosis. — Physaloptera 





EU ^ Fig. 978.—l'HYSALOPTERA  MURIS-BRAZILI- 
(P212): Body broad and compressed. ENSIS. POSTERIOR EXTREMITY OF MALE, 


Cuticle thick and strongly undulant | ee ee 


x T VON DRASCHE, 15883. 
Two thorn-shaped cervieal papillae, 


one in the dorsal and one in the ventral line. Mouth with two large 
lips, each bearing a large wedge-shaped tooth and on the inner face 
a number of small teeth (fig. 979). Each lip bears three papillae. 
The esophagus is one-twelfth as long as the entire body. 

Male 9 mm. long and 600 » thick. The bursa has a scalloped edge 
(fig. 280). The ventral surface of the body in the bursal region bears 
numerous conical cuticular points in longitudinal rows. There are 
one pair of sessile preanal papillae and one unpaired preanal papilla, 
and five pairs of postanal sessile papillae. The three preanal papillae 
and the first two pairs of postanal papillae are situated close to the 
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eloacal aperture. The spieules are long and bent. The larger spic- 
ule is 2.7 mm. long. The tail is one-twenty-seventh as long as the 
entire body. 

Female 18 mm. long and 870 y thiek. The rounded tail end is one- 
forty-seventh as long as the entire body. The vulva is in the anterior 
portion of the body 
and divides the body 
in the ratio of 8:31. 
The thick-shelled eges 


are elliptical and are ( e BR 

30 by 20 win diameter. ran 
Host. — Graphiurus Eo ; 

murinus. eee 


Location.—Stomaeh. E: 

Locality. — Bhuinga, t 
Afriea. FI@, 279.—PHYSALOPTERA ABBREVIATA. ANTERIOR EXTREM- 

This species was de- ITY. ENLARGED, AFTER VON LINSTOW, 1883. 
scribed from reptiles and has been reported from reptiles. Von 
Linstow (1883) has reported it as a. pseudo-parasite in the stomach 
of Ciconia alba, in which case it was apparently to be referred to 
snakes forming part of the diet. 
Parona (1909) reports it from 
Graphiurus murinus, under the 
name Ph. ebbreyiata, whieh is 
apparently a misprint for PA. 
abbreviata. Iie states that there 
vere two males and three fe- 
males, but makes no comment 
of any sort. The record is 
strongly suggestive of an error 
of some sort. If there is no 
error, then the record, or a ree- 
ord of anything quite out of the 
ordinary, should carry some 
comment to reheve the reader 
of the suspicion that there is 
an error of some sort. 








PHYSALOPTERA CIRCULARIS 
von Linstow, 1897. 
FIG. 280.—PHYSALOPTERA ABBREVIATA. POSTE- 
RIOR EXTREMITY OF MALE, VENTRAL VIEW. EN- S pecific d iagn Osis. 
LARGED, AFTER VON LINSTOW, 1883. 





Physa- 
loptera (p. 212): The head is 
surrounded by a cutieular fold. There are two lips, eaeh projecting 
forward in a small eone and bearing two rounded swellings on the 
inside and three papillae on the outside. The cutiele is deeply stri- 
ated transversely at intervals of 44 p. 
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Male 15.9 mm. long and 800 y thick. The esophagus is 1/4.3 of 
the entire body length and the tail is 1/15.4 of the entire body length. 
The cloacal aperture is surrounded by a circular enticular fold (fig. 

981). There are a pair of sessile preanal papillae close to the cloacal 
penne anteriorly, and an unpaired sessile postanal papilla close to 
the cloacal aperture posteriorly. There are 
also three pairs of sessile postanal papillae, 
the last of which is remote from the posterior 
extremity of the body, and the first two of 
which are close together. 

Female 24 mm. long and 1.9 mm. thick. 
The tail is one-sixty-first of the entire body 
length. The very thick-shelled eggs are 
elliptical and 49 by 33 p in diameter. 

flost.—E'pimys rattus (Mus rattus). 

Location.—Stomach. 

Locality.— Madagascar. 

Von Linstow, in his description of this 
species, notes that the candal papillae are 
different from those in PA. muris-braziliensis. 





FIG. 281.— PHYSALOPTERA CIR- PHYSALOPTERA RUWENZORII Parona, 1907. 
CULARIS. POSTERIOR EX- ` . . 
TREMITY OF MALE, VENTRAL Specific diagnosis.—P hysaloptera (p 912) = 


VIEW. AFTER VON LIN- 


Body attennated for a short space anteriorly. 
stow, 1897. 


Head with lips limiting the large buccal 
aperture with small papillae on each and without lateral membranous 
lobes (fig. 282). The teeth are large, conical, and mammilated. The 
esophagus is one-sixth or more of the entire body length. ‘The in- 
testine is straight. 

Male 9 to 9.5 mm. long. The copulatory bursa (fig. 283) is large. 
It comprises a large circular expansion anteriorly, prolonged poste- 
riorly by a conical portion. The circular anterior 
portion bears a large sessile unpaired preanal pa- 
pilla and a large sessile nnpaired postanal papilla. 
The conical posterior portion bears two pairs of 
large sessile postanal papillae. The spicules are rre. 282.—Pmxsaror- 
straight except for a slight curve at the distal ex- Ew puce 
tremitv. The spicule sheath is imbntiform, with à view. ExrarceD. 
circular aperture posteriorly (fig. 983). The testis Ao eee 
extends forward to the level of the posterior ex- 
tremity of the esophagus. Posterior of this point it is looped, but 1t 
becomes straight at the anterior origin of the posterior third of the 
body. 

Female 14 to 17 mm. long. The tail is long, attenuating toward 
the extremity. The vulva is at the union of the anterior and middle 
third of the body. It has an elevated margin and is surrounded by 
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papille (fig. 981). The anterior ovary extends forward as far as the 
posterior extremity of the esophagus. ‘The very numerous eggs are 
large, elliptical, and thick shelled, and not well developed when 
oviposited. 

Hosts.—Arvicanthus abyssinicus, Epimys ugandae (Mus ugandae). 

Lecution.—Intestine. 

Locality —Yeort Portal, Africa. 

Parona (1909) states that there are two 
small papillae posterior of the clocal aper- 
ture, but his figure is not in harmony with 
this. He also says that the body is not 
striated, but this is contradicted by his 
ficures and is contrary to the condition 
customary in Physaloptera and related 
genera. 

I have assumed in the key that eges stated 
as “large” exceed 22 & in diameter. That 
these eggs should not be 
well developed at oviposi- Tn 


tion is rather surprising. Il zz 





PHYSALOTERA SCIURI 
Parona, 1898. 


OI 





Fic, 283.—PHYSALOPTERA RU- 


Fig. 284.—PHYSALOP- 


WENZORIL @, POSTERIOR EX- ye , ! TN 
TREMITY OF MALE; b, SPI- Specific diagnosi a. TERA RUWENZORIL 
cULES. ENLAncED. Arer Physaloptera (p. 912): vuya ENLARGED. 


PARONA, 1909. AFTER PARONA, 1909. 


Mouth with two large lips 
of circular contour. Each lip bears leaflike external teeth and has 
two papillae at its base (fig. 285). There is a large cuticular ring 
at the base of the head. The cuticle is transversely striated. 

Male 16 mm. long and 500 p. thick. The head is 13 y in diameter 
at the level of the cuticular ring. The cuticular striations are at 
intervals of 25 » and are more distinct in the posterior portion of the 
body. The bursa is large and lanceolate in outline (fig. 286). No 
sessile preanal papillae observed. There are three pairs of sessile 
postunal papillae and one unpaired sessile postanal papilla. This 
latter is close to the cloacal aperture. The posterior pair of post- 
anal papillae are close to the tip of the tail and the other two pairs 
of postanal papillae are near the margin of the bursa and approxi- 
mately midway between the posterior pair and the unpaired papilla. 
There are numerous cuticular elevations in the postanal region, a 
prominent series extending from the last pair of postanal papillae to 
the last pair of stalked papillae. The cloacal aperture is large and 
circular and has a scalloped, elevated margin. 
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Female-17 to 32 mm. long and 1 mm. thick. The posterior ex- 
tremity is obtuse. The vulva is not prominent and is located near 
the union of the anterior and middle thirds of the body. The small 
eggs are spherical and are 16 to 22 p in diam- 
oter 

/Tost.—Sciurus melanogaster. 

Location.—Stomach and intestine. 

Locality —\Island of Mentawei. 

Parona (1909) states that there is a single 
uterus extending posteriorly from the vulva, 
* L'utero ad un solo tubo e che si estende allin- 

Fic. 285.— PmYsALOPTERA (jjetro.” This can hardly be accepted as cor- 

SCIURI. ANTERIOR EX- ; : 

TREMITY, LATERAL view. lect, even on Parona’s authority. His figures 

UN Nd AFTER. Pa- indicate that this is a species of Physaloptera, 

l and it is more likely that one branch of a uterus 
has been overlooked, a very simple matter, than that we have here a 
species with the other characteristics of Physaloptera, but with a 
single uterus. Incidentally it may be noted that the shape of the 
eggs is unusual, and correlated with the small size it 
suggests that the eggs observed, were immature. 
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Subfamily ARDUENNINABE Railliet and Henry, 
1911. 

Subfamily diagnosis.—Spiruridae (p. 190) : Mouth 
with two lips leading into a pharynx, which is 
strengthened by cuticular ridges in the form of rings 
or spirals. Spicules unequal, the longer several 
times the length of the shorter. Four pairs of prce- 
anal papillae. Eggs containing embryos when ovi- 
posited. 

— Type-genus.—Arduenna Railliet and Henry, 1911. 


Genus PHYSOCEPHALUS Diesing, 1861. 


Generic diagnosis.—Arduennmae (p. 218): Body 
elongated, tapering slightly anteriorly. Head 
marked off from the remainder of the body by a 
cuticular inflation ending abruptly in a circular line ric. 286—Puysa- 
a short distance anterior of the posterior end of the fone. Ew. 
pharynx. Extending from the base of the cuticular — ragorp. Arter 
inflation to about the middle of the body are six PATOSA, 1898. 
lateral alae, three on each side, the middle wing of each side 
being wider than the others. Mouth with two lips, each in- 
cised to form three lobes and each lobe bearing one papilla. The 
mouth communicates with an inconspicuous buccal cavity which is 
without teeth, and this in turn opens into a relatively long and 
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wide pharynx. The walls of the pharynx are marked by cuticular 
ridges in the form of both spirals and rings and extending the length 
of the pharynx. The tail of the male is twisted spirally and fur- 
nished with a narrow symmetrical bursa supported by four pairs 
of preanal papillae. Spicules long and unequal, the left spicule 
about five times as long as the right. Vulva somewhat posterior of 
the middle of the body. Eggs smooth, with thick shells, and con- 
taining embryos when oviposited. Endoparasitic in the stomach 
of Suidae and rodents. 

Type-species—Physocephalus | sevalutus 
(Molin, 1860a) Diesing, 1861. 


PHYSOCEPHALUS MEDIOSPIRALIS (Molin, 1860a) Hall, 1916. 





Synonyms.—Spiroptera mediospiralis Molin, 
1860u; Spiroptera tapiri-americani in M. C. V. 
of Molin, 18604; Spiroptera caviae aguti in M. 
C. V. of Molin, 18604; Spiroptera chrisoptera 
Molin, 15280. of von Drasche, 1852. FIG. 287.—PHYSOCEPHALUS 

Specific diagnosis—Physocephalus (p. 918): MEPIOSRAUS. ae 
Body twisted spirally in the middle, attenuate x 25. AFTER vow 
anteriorly and enlarged posteriorly. Mead dis- din ae 
tinct from body and with inflated cuticle (fig. 987). Pharynx with 
rings and spirals. Anterior extremity gradually attennate and trun- 
cate at head end. Three lateral alae on each side, the median the 
larger, and all transversely striated. Posterior extremity thickened. 

Male 26 to 36 mm. long and 400 y thick. Posterior extremity 
twisted in a spiral of three turns and terminating obtusely. Bursal 
membrane sustained by four papillae. One spicule is long, thick, and 
tubular; the other spicule not noted. 

Female 40 to 46 mm. long and 500 y thick. Posterior extremity 
thickened and only slightly bent; terminates in an obtuse, umbonate 
tip. Anus near the tip of the tail. Vulva not observed. 

IH ost.—Dasyprocta aguti (Dasyprocta agouti). 

Location.—Stomach. 

Locality.— Brazil. 

In the above description the statement that the pharynx has rings 
and spirals is based on a statement that the body is so marked. It 
is very easy to get the impression that the markings of the pharynx 
are on the body in mounts of Physocephalus and Arduenna. More- 
over, such spiral markings would be highly exceptional in the body, 
whereas they fit with the rest of the description if regarded as 
pharyngeal markings. 

Von Drasche (1882) regards Spéroptera mediospiralis Molin, 
1860a, and Spiroptera chrisoptera Molin, 1858a, both of which 
species have been reported from Tapirus americanus, as identical. 
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If this view is correet, the specific name used here is the wrong one. 
Von Drasche examined the material for both speeies. On the other 
hand, Molin (18604) groups these species in two different groups 
in his monograph of the genus Spiro ptera, regarding S. medios piralis 
as armed and 5. chrisoptera as unarmed. In view of the fact that 
modern parasitologists have confused slrduenna strongylina and 
Physocephalus sewalatus from swine in recent years, it would not be 
surprising if (wo different species looked alike to von Drasche. Ac- 
cordingly, S. mediospiralis, which is the one of the two species in 
question which has the charaeteristie six lateral alae and is the one 
reported from Dasyprocta agouti, is transferred to Physocephalus, 
leaving the possible identity of Spiroptera chrisoptera to be deter- 
mined, 1f possible, by a reexamination of the original material or a 
study of new niaterial from the hosts in question. 

Physocephalus mediospiralis is deseribed as having a head with 
four tubercles in cruciform arrangement and with pointed apiees, and 
with an orbieular, large, bare mouth. This hardly conforms to the 
generie eharacteristies of PAysocephalus, but in view of the agree- 
ment on other points it seems likely that further study would result 
in a better statement of the lip and mouth structure which would 
eonform with the generie charaeteristies. 


Subfamily uncertain. 


ANALYTICAL KEY TO UNPLACED SPECIES OF SPIRURIDAE. 


Smee TAE I E 22. c l—lccameeeeemxmte Spiroptera ratti, p. 221. 
Morrone iD bier. T2 _ -— M 2 


2. Adult worms with 4 lateral alae in cruciform arrangement. 
Spiropiera quadrialata, p. 221. 


Adults or larvae withont lateral alie nm 222 ee 3. 
3 ACi orms with a bind tail -tound nm liver see 2 Filaria bifida, p. 221. 
Adults without a bifid tail, or larvae; not found in liver- _. $252 dM T 4: 
a. Mult worms tounid-in the bodwemivity---————— ee Filaria conica; p. 222. 
Tuarvalepr probably larval, Worms. 2-2... -— SW T ee 9. 
5. Undeseribed species found in esophageal nodules. Spiroptera hystrichis, p. 222. 
Not found in esophaseal] nodules a- -m 6 


6. In abdominal cavity, stomach, walls of stomach, and in cecum of Sear- 
turus tetradactylus (Dipus tetradactylus). 
Nematoideum dipodis-tctradactylt, p. 223. 
Not reported from Scarturus teiradactylus (Dipus tetradactylus) -—----—- i 
T. Undeseribed species from stomach of Mus species (Mus minimus). 
Spiroptera species von Linstow, p. 223. 
Described species from cysts in walls of digestive tract of rat. 
Npiroptera species Gerstaccker, p. 223. 


It is quite possible that some of the species listed in this key are 
not properly referable to the Spiruridae or even to the Filarioidea. 
In the absence of adequate data, the judgment and authority of the 
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person proposing the name is all we have on which to assign species 
to higher taxonomie groups. 


SPIROPTERA RATTI Diesing, 1851. 


Specific diagnosis.—None. 

Host.—Epimys rattus (Mus rattus). 

Location.— Urinary bladder. 

Locality.—CGermany (Berlin). 

This species was proposed for a nematode recorded by Gurlt with 
no data other than the host, location, and locality, and must be re- 
garded as a nomen nudum. The worm may or may not have been 
Trichosomoides crassicauda. 


SPIROPTERA QUADRIALATA Molin, 1860a. 


Specific diagnosis—Spiruridae (?) (p. 190): Head continuous 
with body. Mouth aperture triangular and provided with papillae. 
No lips or buccal eavity. Anterior extremity abruptly attenuate, with 
truneate tip. Body with four broad lateral alae arranged in eruei- 
form fashion. 

Male unknown. 

Female 8 mm. long and 200 y thick. Posterior extremity of body 
gradually attenuates to form a long and very sharp cone. The anus 
is remote from the tip of the tail. The vulva is in the posterior por- 
tion of the body. It has two lips and bears papillae anteriorly and 
posteriorly in the median line. 

I ost.—Mus musculus. 

Location.—Stomach. 

Locality.— Brazil. 

The above description suggests that there 1s an error here. While 
the site of infestation and the claim that the vulva is in the posterior 
portion of the body would bear out the assignment of this species to 
the genus Spiroptera, other things throw eonsiderable doubt on this. 
The structure of the tail and position of the anus suggest Oxyuris, 
and, in view of the alae, this worm is probably O.ryuris tetraptera, 
erroneously reported from the stomach of its customary host. The 
record as to the position of the vulva is probablv due to an error in 
observation. 

FILARIA BIFIDA Molin, 18580. 


Synonyms.—'ilaria muris-scandentis of Molin, 18584 (label 
name) ; Dicheilonema bifidum (Molin, 18585) Diesing, 1861. 

Specific diagnosis —Spiruridae (?) (p. 190): Body attenuated at 
both extremities, with a very short bifid tail tip. Month elliptical, 
with two small unarmed lips. 
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Male 50 mm. long. Posterior extremity spirally enrolled. 
Female.—Posterior extremity curved. 
Host.—Kannabateomys amblyonyx (Dactylomys amblyonyx). 
Location.—Liver. 

Locality— Brazil (Majo and Ypanema). 

This is one of the species placed by Diesing (1861) in his genus 
Dicheilonema. This genus is based on a rather uncertain set of 
characters. In his generic diagnosis he states that there are usually 
two ovaries in the female, but occasionally more. The type-species, 
Dicheilonema labiatum (Crephn, 1825) Diesing, 1861, selected by 
Stiles and Hassall (1905), has five ovaries. Since it is more uniikely 
that Filaria bifida has five ovaries than that it has two, the genus 
Dicheilonema has been left out of consideration in this paper. 


FILARIA CONICA Molin, 1858b. 


Synonym.—Dicheilonema conicum (Molin, 18585) Diesing, 1861. 

Specifice diagnosis —Spiruridae (?) (p. 190) : Filiform body attenn- 
ated anteriorly and posteriorly but increasing slightly in diameter 
in the vicinity of the mouth. Mouth elliptical, with two small coni- 
cal unarmed lips. 

Male unknown. 

Female 42 mm. long and 500 y thick. Posterior extremity curved, 
with a mucronate tip. 

Hosts.—Dasyprocta aguti (Dasyprocta agouti), Myoprocta acouchy 
(Cavia acushy). 

Location.—Abdominal cavity. 

Locality— Brazil. 

As in the case of Filaria bifida, this species has been placed by 
Diesing (1861) in his genus Dicheilonema, but that genus has not 
been held to apply in this case for the reasons given in discussing the 
foregoing species. The incomplete description does not permit of 
placing the species in any other genus. 


SPIROPTERA HYSTRICHIS (Rudolphi, 1809) Rudolphi, 1819. 


Synonym.—Strongylus hystrichis Rudolphi, 1809. 

Specific diagnosis.—None. 

Host.—lystrix cristata. 

Location.—In nodules in the esophagus. 

Locality. —Italy. 

The finding of this worm was recorded by Redi (1708). The 
name given by Rudolphi is entirely unaccompanied by descriptive 
data and is a nomen nudum. There is no evident reason why the 
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worm should be transferred from the genus Strongylus to Spiroptera, 
but in default of any contradictory indications his latest choice is 
followed instead of the earlier one. 


NEMATOIDEUM DIPODIS-TETRADACTYLI Creplin, 1844. 


Specific diagnosis.—None. 

fost.—Scarturus tetradactylus (Dipus tetradactylus). 

Location.—ln abdominal cavity, the stomach, the walls of the 
stomach, and the cecum. 

Locality —Germany (Breslau). 

This record is placed here on the chance that it might be a larval 
member of the Filarioidea. There is no more likelihood of this, 
probably, than there is that it 1s a member of the Strongyloidea. 
The name Nematoideum is noncommittal, as it is a collective group 
name without generic status or type species, and is erected for the 
reception of species that can not be referred to any existing genera. 


SPIROPTERA species von Linstow, 1Igo1. 


Specific diagnosis.—None. 

IH ost.—9M us species (“ Mus minimus”). 

Location.—Stomach. 

Locality — Nyassa Lake, German East Africa. 

Von Linstow states in comment that the material covered by this 
record was sexually undeveloped. 





SPIROPTERA species Gerstaecker, 1866. 


Synonyms.—s piroptera species Dakody, 1866; Trichina bakodyti 
Cobbold, 1879. 

Specific diagnosis —Spiruridae (7) (p. 190): Cysts 640 to 700 pz 
long and 520 p thick. The coiled-up worm in the cyst occupies a 
lumen 350 to 310 y in diameter, while the cyst wall is 100 to 120 y. 
thick (fig. 988). "The larva is 1.4 mm. long and 100 to 110 p thick. 
The body appears compressed rather than slender. It narrows 
close to the anterior end and attenuates to form a conical termi- 
nation posterior of the anus. The cuticle is transversely striated. 
On each side of the mouth aperture the head projects in a small, 
pointed, conical, sharply contoured papilla (fig. 289). The anal 
aperture is ventral, but it lies toward the periphery in the coiled-up 
worm in the cyst and so gives the impression of being dorsal. The 
tail ends in a knob-shaped process bearing on its surface small 
conical spines (fig. 290). One specimen shows seven of these on the 
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terminal edge and five or six on the upper surface of the knob. The 
posterior portion of the intestine is slightly bent in an S shape. 

IHost.—E pimys species, “ rat.” 

Location.—Encysted in walls of the digestive tract. 

Locality —Uungary (Budapest). 

Gerstaecker notes that these worms, which 
were collected by Dakody, differ in size and 
in other respects from Trichinella spiralis. 
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288, G, WORM IN CYST; b, REMOVED FROM CYST. AFTER GERS- 


Fias. 288-290.—S PIROPTERA SPECIES. 
290, POSTERIOR 


TAECKER, 1866. 280, ANTERIOR EXTREMITY. ENLARGED. AFTER GERSTAECKER, 1866. 
EXTREMITY. ENLARGED. AFTER GERSTAECKER, 1866. 


It might also be noted that they do not agree with the larval Ollu- 
lanus, which might also be considered as a possibility in this case. 
The posterior extremity does agree with that of larval members of 
the Filarioidea, such as the larval ZZabronema muscae described by 


Ransom (1918 
There are some minor discrepancies in the measurements given for 


the cysts in the above description. 


ADDENDUM. 


Seurat (1916: Compt. rend. Soc. de biol., Par., v. 79 (2), pp. 64-68, 
figs. 1-3) has recently divided Oxyuris as follows: Oxyuris Rudolphi, 
type O. equa (Schrank); Passalurus Dujardin, type P. ambiguus 
(Rudolphi); Syphacia Seurat, type S. obvelata (Rudolphi); and 
Fusarella Seurat, type F. vermicularis (Linneus).  hRailhet and 
Henry (1916: Ibidem, v. 79 (3), pp. 118-115) follow him with a 
paper dividing the Oxyuridae into five groups as follows: (1) Those 
forms with a single spicule, no gubernaculum, and the vulva anterior 
to posterior in location; (2) those with one spicule and a gubernacu- 
um, vulva anterior or posterior; (3) those with two equal spicules, 
no gubernaculum, and vulva m the middle or posterior; (4) those 
with two equal spicules and a gubernaculum, and the vulva in the 
middle or rarely anterior; (5) those with two unequal spicules and a 
gubernaculum, and with the vulva near the anus. The species 
included in the present paper would fall for the most part in the 
genus Syphacia, which is in the second group; O. trirad?ata appar- 
ently remains in the restricted genus Ozyuris, in the first group; and 
some may fallin Enterobius (of which Fusarella and Oxyurias are syn- 
onyms) in the first group. The genus Welcomea Sambon, 1907, 
founded on the eversion of the vagina, may need to be considered 
with a view to differentiating 1ts species from those of Syphacia. 

Seurat (1916: Ibidem, v. 79 (3), pp. 143-146, figs. 1-5) notes that 
Protospirura numidica Seurat, 1915, originally described from Felis 
ocreata, is a pseudo-parasite in that host and a normal parasite of 
Arvicanthis barbarus. P. numidica is smaller than P. asearoidea, 
since the female attains a maximum length of not over 35 mm.; the 
lobes of the hips have fewer denticles (2 to 4) than P. muris; and the 
eggs are much larger (52 u long) than those of P. labiodentata. Re- 
ported from Algeria. 

Seurat (1916: Ibidem, v. 79 (3), pp. 146-149, figs. 1-2) has noted 
that ictularia proni Seurat, 1915, described from Herpestes ichneumon 
is likewise a pseudo-parasite with Arvicanthis barbarus as its normal 
bost. This species is larger than R. coloradensis, since the female 
attains à maximum length of 39.7 mm., and can be differentiated 
from the other species of Zhetularia from rodents by the fact that 
the vulva is in the region of the thirty-fourth pair of combs. Re- 
ported from Algeria. 
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LIST OF HOSTS AND THEIR PARASITES. 


RODENTIA. 


Family MURIDAE. 


Apodemus sylvaticus: 
Trichuris muris. 
Trichosoma muris-sylvatici. 
Oryuris obrclata. 
Oryuris stroma. 

Oryuris tetraptera. 

Il cligmosonnuuu, tacre. 

IH cliguuiosoi uin minutum. 
Viannaia polygyra. 
Rictutaria cristata. 
Protospirura muris. 

Arvicauthis abyssinicus: 
Trichuris muris. 
Physaloptcra ruwenzorii. 

Arvicanthis barbarus: 
Oryuris obvctata. 
Rictularia proni. 
Protospirura numidica. 

Arvicanthis pulchellus: 
Strongylus minutoides. 

Arvicola amphibius: 
Trichosomun lemmi. 
Trichuris mauris. 

Oxyuris obvelata. 
Strongytus temni [?]. 
Arvicola arvalis. See Microtus arva- 


kis. 

Arvicola campestris. See Microtus ar- 
vatis. 

Arvicola glarcolus. See Evrotomys gta- 

` reolus. 

Arvicola rubidus. See Evotomys gla- 
rcolus. 

Arvicola subterrancus. See Pitymys 
subtcrrancus. 


Cricctomys gambianus: 
Helcrakis spumosa. 
Cricctus cricctus: 
Trichinclla. spiralis. Y 
Oxryuris tetraptera. 
Cricetus frumentarius. 
cricctus. 
Cricetus vulgaris, 
tus. 


See Cricetus 


See Cricctus crice- 


Dipodilla campestris. See Dipodillus 

campestris. 

Dipodillus campestris: 

Altodapa ctongata. 
dictigmosomuwm lacre. 
Gougytoncma brevispiculum. 

Hpimys aterandrinus: 
Hepaticola hepatica. 
Protospirura mauris. 

Epiuys norvegicus: 
Strougyloidcs papillosus. 
Capillaria aunulosa., 
Capillaria schmidti. 
Jicpaticola hepatica, 
Trichosomoidcs crassicauda. 
Trichinclla spiralis. 
JIctcrakis spumosa. 
Helignosomum  braziliense. 
Strongylus species. 
Gongytonema ucoplasticum. 
Protospirura mauris. 

Epimys rattus: 

Capillaria anuunlosa. 
Capillaria papillosa. 
Trichuvis muris. 
Trichosomoidcs crassicauda. 
Heterakis Spumosa. 
Oxryuris obvelata. 
Gongytonena neoplasticum. 
Protospirura muris. 
Püysaloptcra circularis. 
Spiroplera ratti. 

Filaria species. 

Epiünys siporanus: 

Protospirura muris. 

Epimys surifer: 

Filaria muricola. 

Epimys uganudac: 

Trichuris muris. 
Oxryuris obvelata. 
Physaloptcra ruwcuzorü. 

E pimys species (reported from *rat") : 
Spirura tatpac. 

Spiroptera species. 
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RODENTIA—Continued. 


Family MunipAE— Continued. 


FEvotomys glareolus: 
Oryuris obvelata. 
Hrotomys rutilus: 
Oxyuris obvelata. 
Fiber zibethicus. See Ondatra sibeth- 
ica. 
Ifesperomis leucogaster. 
chomys leucogaster. 
Hesperonys nasutus. 
cus nasutus. 
Ilcspcroinys | physodcs. 
chilus physodos. 


See Ony- 
see J'erongys- 


See Jolo- 
Hesperomys species: 
l'ilurie circularis. 
Tfolochilomys brasiliensis. 
chilus brasilicusis. 
Tlolochilus brasiliensis: 
Trichuris muris. 
Oxryuris obvelata. 
Ifolochilus physodes: 
Trichuris muris. 
Oxyuris obrelata. 
Leggada miuutoides. 


See Holo- 


See Mus minu- 


toides. 
Lemmus amphibius. | See Arvicola 
amphibius. 
Lemmus arvalis. See Mierotus ar- 
valis. 
Lemmus dasytrichus. See Ozymyc- 


terus rufus. 
Lemmus rutilus. 
tilus. 
AMicroinys minutus: 
Oryuris obvelata. 
Microlus arvalis: 
Trichuris muris. 
Oryuris obvclata. 
Heligmosomune costellatum. 
Ifeligmosoniam minutum. 
Viannaia polyyyra. 
Heligmosomoides linstowi. 


See Hvotomys ral- 


Mus albus: 
Trichinclla spiralis. 
Mus alcraudrinus,. See Epimys aler- 
andrinus. 
Mus amphibius. 
phibius. 
Mus arvalis. Sce Microtus arvalis. 
Mus braziliensis: 
Physaloptera. muris-brazilicusis. 
Mus eapensis. See Georyehus capen- 
sis. 


Soo Arvieola am- 


Mus deeunanis. 
regicus. 
Mus minimus. See Mus species. 
Afus miuutoides: 
Asearis species, 


Sce Epimys nor- 


Oxyuris obrclata. 
Mus minutus. See Micromys minutus, 
Mus musculoides: 
Oxryuris obvclata. 
Mus museulus: 
Capillaria bacillata. 
Trichuris muris. 
Trichosoma muris-musculi. 
Trichinella spiralis. 
Oxryuris obrelata, 
Oxryuris tclraptera. 
Strongylus lemmi [?]. 
Ollulanus tricuspis. 
Gongylonenma. musculi. 
Gongylonema neoplasticum. 
Protospirura muris. 
Spiroptera quadrialata. 
Mus musculus albus: 
Oxryuris obvelata. 
Mus navalis: [Possibly Microtus mi- 
talis.) 
Protospirura labiodentata. 
Mus norvegicus. See Epimys norvegi- 
Cus. 
Mus rattus. 
Mus siporaunus. 
Mus species: 
Spiroplera species. 
Mus surifer. See Epimys surifer. 
Mus sylraliecus. See Apodemus syl- 
vatiecus. 
Mus ugandac, See Epimys ugandae. 
Neotoma ciuerca rupicola: 
Nematodirus neotona. 
Neotoma desertorum: 
Nematodirus neotoma. 
Neotoma floridana baileyi: 
Nenatodirus neotoma. 
Neotoma mexicana fallax: 
Oryuris obvelata. 
Nenatodirus ncotoma. 
Nyetomys species: 
Microfilaria plinuneri. 
Ondatra zibethica: 
Capillaria ransomia. 
Trichostrongylus fiberius. 
Trichuris opaca. 


See Epimys rattus. 
See Epimys siporanus. 
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RODENTIA—Continued. 


Family MunibpAE—Continuecd. 


Onychomys leucogaster: 
Oryuris obvelata. 
Otomys irroratus: 
Strongylus cavalli. 
Uncinaria muridis. 
Otomys irroratus tropicalis: 
Strongylus cavalli. 
Unciuaria muridis. 
Oxymycterus nasutus: 
Oxryuris obvelata. 


Oxymycterus rufus: 
Rictularioides amphiacanuthum. 
Peromyscus nasutus: 
Oxryuris obvclata. 
Pitymys subterraucus: 
Oryuris obvelata. 
ITeligniosonnan lacere. 
Heliginosomune auinuulun. 


Family GEOM YIDAE. 


Geomys breviceps: 
Protospivura ascaąaroidea. 


Thomomys fossor: 
Trichuris fossor. 
Jicliymosomiunu verillatum. 
Ransomus rodeutorum. 


Family OCTODONTIDAE. 


Ctenodaetylus gundi: 
Oxryuris hilgerti. 
Scuratum tacapense. 
Nematodirus spathiger. 


Dactylomys amblyonyr. See Kanna- 
batcomys amblyonyax. 
Fehinouys autricolu, See Thrichomys 
apereoides. 
Burysygomatomys rufus: 
I'iluria diacantha. 
Euryzygomatomys spinosus: 
Filaria diacautha. 
Isothrix bistriauta: 
Trichuris muris. 
Isothrix pachyura. 
pachyurus, 


see Thrichomys 


Kannabateomys amblyonyr: 
I'iluria bifida. 
Loucheres bistriata. 
triata. 


see Isothrix bis- 


Loucheres rufa. See Hurysygomatonys 
rufus. 
Mesomys spinosus. 
loiys spinosus. 
Myocastor coypus: 
Oryuris hamata. 
Myopotamus coypus. 
COYPUS. 
Thrichomys apereoides: 
Trichuris mauris. 
Thrichomys pachyurus: 
Ntrongylus isolrichis. 


Sce Euryz2ygoua- 


See Myocastor 


Family DASYPROCTIDAE, 


Agouti paca. See Cuniculus paca. 
Cavia acushy. See Myoprocta acouchy. 
Cavia agouti. See Dasyprocta aguti. 
Caria paca. See Cunicutus paca. 
Coclogcuys paca. See Cuniculus paca. 
Cuniculus paca: 

Subutura uncinata. 

Strongylus scdecimradiatus. 
Dasyprocte agouti. See Dasyprocta 

aguti. 


Dasyprocta aguti: 
Trichuvis gracilis. 
Heterakis verrucosa. 
Eucyathostouiumn copulatum. 
Filaria conica. 
Physocephalus metiospiralis. 
Myoprocta acouchy: 
ritaria conica. 


Family FERETIIZONTIDAE. 


Cercolabes prehensilis. 
prehensilis. 
Coendou prehensilis: 
Filaria diacantha. 


See Cocndou 


Erethizon dorsatum: 
Oxyuris evoluta. 
Strongytus simmer. 
Filaria subcutanca. 
Microfitaria species. 
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RODENTIA—Continued. 


Family ERETHIZONTIDAE— Continued. 


Erethizon epizauthwum: 
Ozyuris evoluta. 
Hystrix dorsata. See Erelhizon dor- 
satum. 


JH ystrie prehensilis. 


See Coendou pre- 
hensilis. 


Family HYSTRICIDAE. 


Acanthion brachyura: 
Oxyuris evoluta. 
Hystrix brachyura. 
brachyura. 


See Aeanthion 


Ilystrix eristata: 
Trichuris ovis. 
Trichuris infuudibulus. 
Oxyuris stossichi. 
Filaria martis. 
Spiroptera hystrichis. 


Family SCIURIDAE. 


Ammospermophilus leueurus einnano- 
MUCUS ¢ 
Oxyuris triradiata. 
Arctomys eitellus. See Citellus cit cl- 
lus. 
Arctomys citillus. 
lus. 
Aretonys 
marmota. 
Arctomys 
NLONaAL. 
Atlantoxerus getulus: 
Dermatorys getula. 
Oxyuris palluryi. 
Callospermophilus lateralis: 
Oxyuris tvivadiata. 
Citellus becehcyt: 
Microfilaria rosenaai. 
Cilcllus eitellas: 
Triehuris leporis. 
Oxyuris obrelata. 
Physaloptcra eitilli. 
Citellus elegans: 
Citellinema bifurcatum. 
Dremomys rufigenis: 
Rictutaria elvirue. 
Eutamias anocnus operarius: 
Iteteroxynema eueullatum. 
Eutamias quadrivittatus: 
Warrenius quadrivittati. 
Rictularia coloradensis. 
Eugzerus erythropus: 
Subulura boucti. 
Funiseiurus carruthersi; 
Strongylus cavalli. 


See Citellus citel- 


marnota. See Marmota 


MONAL. See Marmota 


Geosciurus eapensis: 
Oxryuris polyoon. 


Marmota marmota: 
Ascuris pigmentata. 
Marmota monaz: 
Ascaris lacris. 
Seiurus aberti mimus: 
Trichostrongylus delieatus. 
Seiurus atrodorsalis: 
Oxyuris sciuri. 
Seiurus eaniceps: 
Filavia linstoici. 
Sciurus igniventris: 
Filaria pistillaris. 
Sciurus melanogaster: 
Rietularia fallax. 
Physaloptera seiuri. 


Seiurus rufigenis. See Dremomys rufi- 
genis. 
Seiurus species: 
Subulura andersoni. 
Seinrus vulgaris: 
Oxyuris acutissima. 
Oryuris ungula. 


Spermophilus eitellus. See Citellus 
eitellus. 

Spermophilus eitillus. See Citellus 
citeltus. 

Xerus erylhropus. See Luarerus ery- 
thropus. 

Xerus getulus. See Atlantorerus 
getulus. 


Xerus sctosus. See Geoseiurus capensis. 
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RODENTIA—Continued. 


Family JACULIDAE. 


Dipus jaculus. See Jaculus jaculus. 
Dipus sagitta. See Jaculus sagilta. 
Dipus tetradactylus. See Searturus 


tetradactylus. 
Jaculus jaculus: 
Ogyuris tetraptera. 


Jaculus sagitta: 
Oxryuris tetraptera. 
Seavturus tetradactylus: 
Nemautoideww — dipodis - telradac- 
tyli. 


Family BATHYERGIDAE. 


* Georhychos illigeri.’ See Georgyelius 


capensis, 


Georhynuchus capensis. See Georychus 


capeusis. 


Georychus eanensis: 
Trichuris contorta. 
'Triehuvis muris. 


Family MUSCARDINIDAE. 


Dyronys nitedula: 
Rictularia cristata. 
Eliomys quercinus: 
Trichosomum myoxi-uitclae. 
Heligmosonnan laere. 
Glis glis: 
Ieligmosomum gracile. 
Rietularia eristata. 
Graphiurus murinus: 
Physaloptera abbreviata. 
Museardinus avellanarius: 
Rietularia eristata. 


Myorus avellanarius. See Muscardi- 
NUS avellunarius. 

Myorus dryas. See Dyromys uitedula. 

Myorus glis. See Glis glis. 

JMyorus museardinus. See Muscardi- 
nus avellanarius. 

Myoxus nitedula. See Dyrourys nite- 
dula. 

Myoxus nitella. See Eliomys quer- 
eiuus. 


Family CAVIIDAE. 


Cavia aperea: 
Subulura uncinata. 


Cavia aperia. See Cavia aperea. 
Cavia cobaya. See Cavia porcellus. 


Ca ria porecllus: 
Trichinella spiralis. 
Paraspidodera  uncinala. 
Gongylonema neopluslicuu. 


Hydrocherus eapibara. See Hydro- 
ellocrus hydrochaeris. 
Hydroehocrus capybara. See Hydro- 
chocrus hydrochaeris. 
Hydrochoerus hydrochaeris: 
Oryuris obesa. 
Vianuaia hydrocheri. 


Family CASToORIDAE. 


Castor fiber: 
Trichocephalus castoris. 
Ascaris eastoris. 
Slrongylus species. 
Filaria species. 
Gonyylonema (7) species. 


Family, genus, and species unknown. 


“Large rodent: ” 
Acheilostoia simpsoni. 
Trachypharyne nigeriae. 


